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M L- STD- 2042- 5B( SH)
FOREWCRD

1. This Departnment of Defense Standard Practice is approved for use by the
Naval Sea Systens Command, Departnent of the Navy, and is available for use by all
Departnments and Agencies of the Departnent of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in inproving this docunent shoul d be addressed to
Departnment of the Navy, Naval Sea Systens Command, ATTN SEA 05Q 1333 Isaac Hull
Avenue Sout heast, Stop 5160, Vashi ngton Navy Yard, DC 20376-5160 by using the self-
addr essed Standardi zati on Docurent | nprovenent Proposal (DD Form 1426) appearing at
the end of this docunent or by letter.

3. This standard practice provides detailed infornmati on and gui dance to
personnel concerned with the installation of fiber optic cable topol ogies (optical
fiber cabling and associ ated conponents) on Naval surface ships and submarines. The
net hods specified herein are not identifiable to any specific ship class or type,
but are intended to standardi ze and mninize variations in installation nethods to
enhance the compatibility of the installations on all Naval ships.

4., In order to provide flexibility in the use and update of the installation
nmet hods, this standard practice is issued in eight parts; the basic standard
practice and seven nunbered parts as foll ows:

Part 1 Cabl es

Part 2 Equi prrent

Part 3 Cabl e Penetrations

Part 4 Cabl enays

Part 5 Connectors and I nterconnections

Part 6 Tests

Part 7 Pierside Connectivity Cable Assenblies and | nterconnection Hardware
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1. SOOPE

1.1 Scope. This standard practice provides detail ed nethods for installing
optical fiber cable connectors and interconnecting devices.

1.1.1 Applicability. These criteria apply to installations on specific ships
when i nvoked by the governing ship specification or other contractual docunent.
They are intended prinarily for new construction; however, they are al so applicable
for conversion or alteration of existing ships. The rapidly changing state of the
art in fiber optic technology makes it essential that sonme degree of flexibility be
exercised in enforcing this docunent. Were there is a conflict between this
docunent and the ship specification or contract, the ship specification or contract
takes precedence. Were ship design is such that the nethods herein cannot be
i npl erent ed, users should submt new met hods or nodifications of existing methods
for approval prior to inplenentation to: Department of the Navy, Naval Surface
Warfare Center, Dahlgren D vision, ATTN Code B35, 17320 Dahl gren Road, Dahl gren, VA
22448- 5100.
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2. REFERENCED DOOUMENTS

2.1 Ceneral. The docurments listed in this section are specified in sections
3, 4 and 5 of this standard. This section does not include docurments cited in other
sections of this standard or recomrended for additional information or as exanpl es.
Wiile every effort has been nmade to ensure the conpl eteness of this |list, docunent
users are cautioned that they must meet all specified requirements docunents cited
in sections 3, 4 and 5 of this standard, whether or not they are |isted.

2.2 Covernnent docunents.

2.2.1 Specifications, standards and handbooks. The follow ng specifications,
st andar ds and handbooks forma part of this document to the extent specified herein.
Unl ess ot herwi se specified, the issues of these docunents are those listed in the
Department of Defense Index of Specifications and Standards (DODI SS) and suppl enent s

thereto, cited in the solicitation (see 6.2).

FEDERAL SPECI FI CATI ONS

A A- 00272 - Caul ki ng Conpounds.
A- A-59730 - Plugs, Tapered Tube, Bl own Optical Fiber.

DEPARTMENT CF DEFENSE SPEC FI CATI ONS

M L- PRF- 24623 - Splice, Fiber ptic Cable, General Specification for
(Metric).

M L- PRF- 24792 - Adhesive, Epoxy, Two Part, Fiber Qptics.

M L- PRF- 24793 - Adhesive, W Qurable, One Part, Fiber otics.

M L- PRF- 24794 - Material, Index Matching, Fiber Qotics.

M L- G 28876 - Connectors, Fiber Qotic, CGrcular, Plug and

Receptacle Style, Miltiple Renmovabl e Ternini,
General Specification for.

M L- T- 29504 - Termni, Fiber otic Connector, Renovable, Ceneral
Specification for.

M L- G 83522 - Connectors, Fiber ptic, Single Term nus, Ceneral
Specification for.

M L- PRF- 85045 - Cables, Fiber otics, (Metric), Ceneral
Specification for.

DEPARTMENT CF DEFENSE STANDARDS

M L-STD-2042-1 - Fiber Optic Cable Topol ogy Installation, Standard
Met hods for Naval Ships (Cables)(Part 1 of 7 Parts).

M L-STD-2042-2 - Fiber ptic Cable Topology Installation, Standard
Met hods for Naval Ships (Equi prent)(Part 2 of 7
Parts).

M L-STD-2042-6 - Fiber ptic Topol ogy Installation, Standard Mt hods

for Naval Ships (Tests)(Part 6 of 7 Parts).
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M L- STD- 2042- 5B( SH)

(Unl ess ot herwi se indicated, copies of the above specifications, standards, and
handbooks are avail abl e fromthe Standardi zati on Docunents O der Desk, 700 Robbins
Ave, Building 4D, Philadel phia, PA 19111-5094.)

2.2.2 Cher Governnent docunents. The foll owing other Governnment docunents
forma part of this document to the extent specified herein. Unless otherw se
specified, the issues are those cited in the solicitation.

DEPARTMENT OF DEFENSE DRAW NGS

NAVSEA Drawing - 6872811 Tool Kit, ST Connector (M L-GC 83522), Fiber
ptic, Navy Shipboard.

- 6872812 Tool Kit, Splice (ML-S 24623), Fiber Qptic,
Navy Shi pboar d.

- 6872813 Tool Kit, HD Connector (M L-GC 28876), Fiber
ptic, Navy Shipboard.

- 7085185 Tool Kit, Fiber Ooptic, Navy Subnarine

(Copi es of docunments shoul d be obtained fromthe contracting activity or as
directed by the contracting officer.)

2.3 Non-&vernment publications. The follow ng docunents forma part of this
docunent to the extent specified herein. Unless otherw se specified, the issues of
t he docurents which are DCD adopted are those listed in the | ssue of the DD SS
cited in the solicitation. Unless otherw se specified, the issues of docunents not
listed in the DODI SS are the issues of the docunents cited in the solicitation (see
6.2).

AVERI CAN NATI CNAL STANDARDS | NSTI TUTE (ANSI)

ANS|I Z7136. 2 - Safe Use of ptical Fiber Communication Systens
Wilizing Laser D ode and LED Sources

(Application for copies should be addressed to the Amrerican National Standards
Institute, 1430 Broadway, New York, NY 10018-3308.)

ELECTRCN CS | NDUSTRY ASSCO ATl QV TELECOWUN CATI ONS | NDUSTRY ASSOC ATI ON
El ATl A- 440 - Fiber otic Term nol ogy.

(Application for copies should be addressed to d obal Engi neeri ng Docunents,
1990 M Street NW Suite 400, Washi ngton, DC 20036.)

2.4 Oder of precedence. In the event of a conflict between the text of this
docurmrent and the references cited herein, the text of this docurment takes
precedence. Nothing in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obtai ned.
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3. DEFINTIONS

3.1 Ceneral fiber optics terns. Definitions for general fiber optics terns
used in this standard practice are in accordance with EIA Tl A-440. Definitions for
other terns as they are used in this standard practice are given in the fol |l owi ng
par agr aphs.

3.2 Acronyns. The follow ng acronyns are used in this standard practice:

BOF Bl own optical fiber

FOCOP Fiber optic cable plant

FOCT Fiber optic cable topol ogy

FO CB Fiber optic interconnection box
TRB Tube routing box

3.3 Authorized approval. Authorized approval is witten approval fromthe
cogni zant Governnent activity.

3.4 BCF fiber. An optical fiber with a special coating that allows the fiber
to be blown into a BOF tube.

3.5 BCF bundle. A group of optical fibers within a special jacket that all ows
the entire bundle to be blow into a BCF tube.

3.6 BCF tube. A tube within a BOF tube cabl e through which optical fibers or
optical fiber bundles are bl own.

3.7 End user equipnent. End user equiprment refers to any cabinet, case,
panel , or device that contains conponents that are either the origin or destination
of an optical signal.

3.8 Fiber optic cable plant (FOCP). A subset of the FOCT that excl udes I ocal
cabl es and their associated components. A conventional FOCP includes FQ CBs, trunk
cables and their associated connectors and splices. A BOF FOCP consists of FQ CBs,
TRBs, tube couplers, BOF trunk cables, blow optical fibers, BCOF bundl es, tube
furcation units and associ ated connectors and spli ces.

3.9 Fiber optic cable topology. An integrated optical fiber distribution
systemthat provides the optical interconnection between end user equi pnents. A
conventional FOCT includes the conventional FOCP conponents and outl et boxes, |ocal
cabl es and their associated connectors and splices. A BOF FOCT includes the BCGF
FQOCP conponents, BCOF cable furcations, |ocal conventional cables, |ocal tube cabl es,
and associ ated connectors and splices.

3.10 Fiber optic interconnection box (FOCB). An enclosure for holding
optical fiber cable (BCGF and conventional), BCOF tubes, tube furcation units, and
optical fiber splices, connectors and adapters.

3.11 |Installing activity. An installing activity is any mlitary, comrercial,
or industrial organization involved with the installation of fiber optic cable
t opol ogi es aboard Naval shi ps.

3.12 Local cable.

3.12.1 Local conventional cable. A conventional optical fiber cable that runs
bet ween an end user equi pnent and an FO B (or outlet box), or between an FA CB and
an outl et box.

3.12.2 Local tube cable. A BCF cable that runs between end user equi pnment and
a TRB, or between a TRB and an outl et box.
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3.13 Mninumbend diameter. The diameter at which a conventional optical
fiber cable, OFCC (see 3.15), |oose tube furcation cable, or BOF bundl e (see 3.5)
can be bent wi thout degrading optical performance, or the diameter at which a BOF
tube cable or BOF tube (see 3.6) can be bent w thout kinking a BOF tube. The short-
term bend di aneter applies during handling and installing; the |ong-term bend
di aneter applies to the conpleted installation.

3.14 Optical fiber cable. A cable that contains optical fibers.

3.14.1 BCF cable. A cable that contains one or nore BCOF tubes through which
optical fibers or optical fiber bundl es are bl own.

3.14.2 Conventional optical fiber cable. An optical fiber cable in which the
optical fiber is an integral part of the cable and is installed during the cable
nmanuf act uri ng process.

3.15 ptical fiber cable conponent (OFQC). An CFCCis a buffered fiber
augnented with a concentric |ayer of strength menbers and an overall jacket.

3.16 Qutlet box. A small termnation box used to break out a | ocal cable from
an FOCB or TRB to one or nore end user equiprments in a conpartnent or area.

3.17 Trunk. A set of trunk cables that run along the sane cabl enays between
two FOCP boxes (TRBs, FQA CBs).

3.18 Trunk cable. An optical fiber cable that runs between two FQO CBs.
Typically, trunk cables are run in the main cabl enays and have higher fiber counts
per cable than | ocal cables.

3.18.1 onventional trunk cable. A conventional optical fiber cable that runs
bet ween two FQ CBs.

3.18.2 BCF trunk cable. A single BOF cable connected between two FOCOP TRBs or
between a FOCP TRB and a FOCP FO CB. A BCF trunk cable contains nultiple BCGF trunk
t ubes.

3.19 Tube furcation unit. An assenbly attached to the end of a BOF tube in a
BCF cabl e used to separate the fibers and provide a cable structure to facilitate
the termnation of the optical fibers fromthat BCOF tube.
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4. GENERAL REQU REMENTS

ptical fiber cable interconnection. Qptical fiber cable interconnection

fiber optic cable topol ogy (see 3.9) shall be made by fiber optic

connectors. Fiber optic splices shall only be used in specific systems previously
designed utilizing ML-PRF-24623/4 splices.

4.1.1

I nt erconnecti on conponent sel ection. The interconnection conponent

shall be that referenced in ship specifications and drawi ngs. |n those instances
where the installing activity (see 3.11) is responsible for determning the correct
conponents, they shall be selected in accordance with 4.2 and 4.3. Term nation of
the various categories of fibers shall be in accordance with Part 1 of this standard

practice.
4.2

a.

4.2.1

Fi ber connectors. Fiber optic connectors shall be as foll ows:

Single termnus (light duty) connectors in accordance with ML-GC 83522/ 16
shall be used to interconnect two optical fiber cable components (CGOFCCs)
i nsi de an interconnecti on box or equi pnent.

Single ternmnus (light duty) connectors in accordance with ML-GC 83522/ 16
shall be used to interconnect OFCCs and | oose tube furcation cabl es inside
an interconnection box or equi pnent.

Mil tiple termnus (heavy-duty) connectors in accordance with ML-C 28876
shal | be used for end user equi pment (see 3.7) hookup. Plug connectors
with inserts configured for pin termni shall be used on shi pboard
cabling. Receptacle connectors with inserts configured for socket termn
shal | be used on equipnent. Pl ug connectors shall have backshells with
integral strain relief. Receptacle connectors should be configured

wi t hout backshells. Receptacle connectors should be configured with
insert retention nuts or light duty strain relief.

Light duty Comrercial O f-the-Shelf (CQOTS) connectors may be used to
connect to QOTS equi prent interfaces. QOIS connectors shall be as
approved by the Naval Surface Warfare Center (see 1.1.1).

The use of optical fiber connectors other than those specified above shal
be approved by the Naval Surface Warfare Center (see 1.1.1).

Installation. GConnectors shall be installed on cables in accordance

with the methods herein and as foll ows:

a.

The hookup configuration of a heavy-duty connector (pin destinations)
shal |l be 1 n accordance with the approved drawi ngs.

Wiere a heavy-duty connector is installed on the end of a cable, the
optical fibers shall be connected to pin ternmni in a plug style
connector. Every termnus position shall have either an optical or dummy
termnus in accordance with M L-T-29504/3 or /14.

Oly receptacl e styl e heavy-duty connectors shall be used on equi pnent.
Oly socket type termini or dummy termni in accordance with ML-T-
29504/ 15 or M L-T-29504/3 shall be used in receptacle style heavy-duty
connect ors.

QOTS |ight duty connectors and other connectors approved by the Naval
Surface Warfare Center shall be installed using the methods herein as a
gui de.
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Fiber optic splices. Fiber optic splices shall be in accordance with ML-

PRF- 24623/ 4. The nethod described herein applies to the nechanical splice used as a
nornal interconnection between cabl es.

4.3.1

Installation. Fiber optic splice ferrules shall be installed on buffered

fibers in accordance with the nmethods herein and as foll ows:

a.

4.4

The splice ferrules shall be nated, aligned and installed in the splice
tray in accordance with the nethods in Part 2 of this standard practice.

Splices shall be located only inside equipnent as identified in the
appr oved draw ngs.

Tests. Following installation, testing of all conponents of the fiber

optic cable topology shall be in accordance with Part 6 of this standard practice.

4.5

a.

Safety precautions. The follow ng safety precautions apply:

(bserve all witten safety precautions given in the nmethods of this
standard practi ce.

(bserve all warning signs on equi pnent and naterials.

The classification of a laser is based on the ability of the optical beam
to cause damage to the eye. Under normal operating conditions, an optica
fiber communi cation system (CFCS) is inherently an eye safe system but,
when an optical fiber connection is broken and optical view ng instrunents
are used, it is possible that hazardous energy can enter the eye. For
this reason four service group hazard cl asses have been devised to

i ndi cate the degree of hazard and required hazard control neasures. Refer
to ANSI 7136.2 for a full technical definition. The follow ng | aser
safety precautions shall apply:

(1) Ensure personnel are famliar with the | aser degree of hazard and the
requi red control neasures.

(2) Light generated by light emtting diodes (LED s) and | aser di odes may
not be visible but may still be hazardous to the unprotected eye.
Never stare into the end of an optical fiber connected to an LED or
| aser diode and do not stare into broken, severed or disconnected
optical cabl es.

(3) Do not viewthe primary beamor a specular reflection froman OFCS
with an optical mcroscope, eye | oupe or other view ng instrunent.
The instrument may create a hazard due to its |ight gathering
capability.

Saf ety gl asses shall be worn when handling bare fibers. A ways handl e
cable carefully to avoid personal injury. The ends of optical fibers may
be extrenely sharp and can | acerate or penetrate the skin or cause

per manent eye danmage if touched to the eye. |f the fiber penetrates the
skin, it nmost likely will break off, in which case the extraction of the
fiber should be perforned by trained nedical personnel to prevent further
conpl i cati ons.

Wash hands after handling bare fibers or performng fiber terninations.
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Never | ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

Utraviolet (W) safety glasses shall be worn when using the W curing
| anp.

Do not eat or drink in the vicinity of bare optical fibers. Ingested
optical fibers may cause serious internal danage
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5. DETA LED REQU REMENTS

5.1 Heavy-duty connector installation. Installation of the ML-G 28876 heavy-
duty connector on optical fiber cable shall be in accordance with Method 5A1. There
are four basic connector rear end configurations; with renovabl e backshell, wth
i ntegral backshell, with insert retention nut, and with light duty strain relief
(for internal to equi pnents).

5.1.1 Heavy-duty connectors with renovabl e backshells. Connectors with
renovabl e backshells are described with the basic Mlitary Part Nunmbers M8876/ 1,
MR8876/ 6, and M28876/11. These connectors do not contain an integral backshell with
strain relief and must be assenbled to a backshell during installation onto optica
fiber cable. Backshells with strain relief for use with these connectors are
described with the basic Mlitary Part Nunbers M28876/27, M8876/28, and M28876/ 29.
Met hod 5A1-1 shall be used to install the connector and the backshell on the cable
for these connectors.

5.1.2 Heavy-duty connectors with integral backshells. GConnectors with
i ntegral backshells are described with the basic Mlitary Part Nunbers M28876/ 2,
Me8876/ 3, MP8876/4, NMP8876/5, Me8876/7, MP8876/8, NMP8876/9, M28876/ 12, M8876/ 13,
and M28876/14. These connectors contain an integral backshell with strain relief.
In some cases, these backshells are removable. Mthod 5A1-2 shall be used to
install the connector on the cable for these connectors.

5.1.3 Heavy-duty connectors with insert retention nuts. Connectors with
insert retention nuts are al so described with the basic Mlitary Part Nunbers
M28876/ 1 and M28876/11. These connectors do not contain an integral backshell with
strain relief and are not required to be assenbled to a backshel |l during
installation. These connectors are for use in situations where strain relief is not
required (for exanple, the equi pnent side of an equi pment fiber optic interface.)
Met hod 5A1-3 shall be used to install the connector within the equi pment for these
connect ors.

5.1.4 Heavy-duty connectors with light duty strain relief. Connectors with
light duty strain relief are described with the basic Mlitary Part Nunbers M8876/1
and M28876/11. These connectors contain a |light duty backshell with strain relief.

These connectors are for use in situations where limted strain relief is required
(for exanpl e, the equi pment side of an equi pment fiber optic interface.) Met hod
5A1-4 shall be used to install the connector within the equi pment for these
connect ors.

5.2 Light duty connector installation. Light duty connectors in accordance
with ML-G83522/16 shall be installed on fibers in accordance w th Method 5B1

5.3 Mechanical (rotary) splice installation. Mechanical (rotary) splice
ferrules shall be installed on fibers in accordance with Method 5CL. Assenbly of
the splice shall be in accordance with Method 2D1 in Part 2 of this standard
practi ce.

5.4 QOIS light duty connector installation. QOIS |light duty connectors shal
be installed using Method 5B1 as a guide. QOIS |ight duty connectors shall be
pol i shed and i nspected using the processes identified in Method 5B1
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6. NOTES

(This section contains information of a general or explanatory nature that may be
hel pful, but is not mandatory.)

6.1 Intended use. The methods for installation of connectors and
i nterconnections depicted in this standard practice are intended primarily for new
construction; however, they are applicable for conversion or alteration of existing
shi ps.

6.2 |Issue of DODISS. Wen this standard practice is used in acquisition, the
applicable issue of DOD'SS nust be cited in the solicitation (see 2.2.1).

6.3 Standard method designation. To sinplify the usage of this standard
practice, an al phanureric designati on systemwas devel oped to identify and |locate a
gi ven met hod. The nethods were grouped together by function as foll ows:

Qoup A Mil tiple termnus connector installation
B: Singl e termnus connector installation
C Mechani cal splice ferrule installation

Then the designation systemwas conpl eted as fol |l ows:

5 A 1-2

A ternate procedures within nmethod
Met hod nunber within group
Functional group

M L- STD- 2042 Part nunber

Thus, nethod 5A1-2 identifies the second alternate procedure within nethod 1 of
group Ain Part 5 (ML-STD 2042-5) of M L-STD 2042.

6.4 Subject term(key word) listing.

ptical fiber cable interconnection
Fi ber optic connectors

Fi ber optic splices

Saf ety

6.5 Changes fromprevious issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue, due to the extent
of the changes.

Preparing activity:
NAVY - SH

(Project SESS 0009)

10
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METHCD 5A1
MLLTI PLE TERM NUS CONNECTOR | NSTALLATI ON
1. SCCPE
1.1 Scope. This nethod describes a procedure for installing ML-GC 28876
mul tiple termnus (heavy-duty) connectors on optical fiber cable. Mthod 5A1-1
covers connectors with renovabl e backshel I's, nethod 5A1-2 covers connectors with
i ntegral backshells, method 5A1-3 covers connectors with insert retention nuts, and
net hod 5A1-4 covers connectors with light duty strain relief. (See paragraph 5.1 of
this standard practice for nore detail.)
2. REQU RED EQU PMENT AND NATER ALS.

2.1 The equiprrent and materials in the tables located in the applicable
sections of this method shall be used to performthese procedures.

3. PRCCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed

a. Safety gl asses shall be worn at all times when handling bare fibers or
di spensi ng epoxy.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your
hands after handling bare fiber

C. Avoi d skin contact with epoxies.

d. Wien visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

e. Never | ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

3.2 Procedure |. Method 5A1-1 Installation of connectors with renovabl e

backshells. This nethod shall be used to install connectors with part nunbers
w8876/ 1, MP8876/6 and M28876/ 11 (configured without insert retention nuts) and
backshel I's with part nunbers M28876/27, M8876/28 and M28876/29 onto optical fiber
cabl es.

3.2.1 Equipnent and materials. The equipnent and materials in table 5A1-1
shal |l be used to performthis procedure:

TABLE 5A1-1. Equipnent and materials.
Description Quantity
Wpes (NAVSEA DW5 6872813-22 or equal ) As required
Rul er 1
Al cohol bottle with al cohol/2-propanol or equal (seal able 1
t ype)
5A1-1 Met hod 5A1
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TABLE 5A1-1. Equiprent and materials - continued.
Description Quantity
Canned air or conpressed air As required
Cabl e jacket stripping tool (NAVSEA DW5 6872813-8 or equal) 1
Maski ng t ape As required
Kevl ar shears (NAVSEA DWG 6872813- 16 or equal) 1
CGFCC strip tool (NAVSEA DW5 6872813-10 or equal)
Safety gl asses 1
Buffer strip tool (NAVSEA DW5 6872813-9 or equal) 1
A eaning wire (NAVSEA DW5 6872813-32 or equal) As required
Epoxy (M L- PRF-24792) As required
Syringe with dispensing needl es (NAVSEA DW5 6872813- 27 or As required
equal )
Cinp tool (NAVSEA DW5 6872813-17 or equal) 1
Razor bl ade 1
CQure adapters (NAVSEA DW5 6872813-19 or equal) As required
Quring oven (NAVSEA DW5 6872813-19 or equal) 1
Cabl e stand (NAVSEA DW5 6872813-19 or equal)
Cabl e stand ring (NAVSEA DW5 6872813-19 or equal) 1
Cabl e clip (NAVSEA DW5 6872813-19 or equal) 1
d eaver (NAVSEA DW5 6872813-7 or equal) 1
Pol i shing paper (5 ¢m al um num oxi de, foam backed) (NAVSEA As required
DW5 6872813-24 or equal)
Pol i shing tool ceramc termni (NAVSEA DW5 6872813-18 or 1
equal )
Terminus insertion tool (NAVSEA DW5 6872813-2 or equal) 1
Termnus insertion tool 90 degree (NAVSEA DW5 6872813- 15 or 1
equal )
d ass polishing plate (NAVSEA DW5 6872813-3 or equal) 1
7X eye | oupe 1
5A1-2 Met hod 5A1
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TABLE 5A1-1. Equiprent and materials - continued.
Description Quantity

Pol i shing paper (1 um al um num oxi de, nylar backed) (NAVSEA As required
DW5 6872813-23 or equal )
Water bottle (seal able type) 1
Term nus renoval tool (NAVSEA DW5 6872813-6 or equal) 1
Ooti cal mcroscope 400X ( NAVSEA DW5 6872813- 28 or equal) 1
A ignment sleeve insertion and renoval tool (ceramc 1
term ni ) (NAVSEA DW5 6872813-4 or equal )
Loctite or equal As required
"O'-ring lubricant (Bray Cote 609 or equal) As required
Adj ust abl e wr ench 1
Backshel | grip 1
Protective caps (plastic) As required
Pol i shing paper (0.1 um dianmond, nylar backed) (NAVSEA DW5 As required
6872813-41 or equal)
Resilient pad (70 to 90 durorreter) ( NAVSEA DW5 6872813- 42 or 1
equal )
Pol i shi In)g paper (ultrafine, nylar backed) (JDS ptics HF5D As required
or equal

CAUTI O\ Throughout the termnation process, cleanliness is critical to
obtaining a high optical quality connector. Make sure that your hands
and the work area are as clean as possible to mninize the ingress of

dirt into the connector parts.

NOTE: Verify that the epoxy shelf life has not expired.

Do not use epoxy

with an expiration date that has passed. FEpoxy shelf life can be
extended if the epoxy is refrigerated. Contact the epoxy vendor or

the Naval Surface Warfare Center (see 1.1.1) for
i nformation.

3.2.2 Cable and fiber preparation.

3.2.2.1 Cable and fiber preparation for Veam backshells.
applicable only for renovabl e backshel | s nanuf actured by Veam

addi ti onal

This section is
I nc.

Step 1 - Ensure the cable is the correct type as specified on the applicable

cabl e di agram

5A1-3

Met hod 5A1
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Step 2 -

Step 3 -

NOTE:

Step 4 -

Coupl i ng nut

M L- STD- 2042- 5B( SH)
Measure the cable to the required I ength. Then add sufficient slack
to allowfor at least two retermnations [190 mm (7.5 in) of slack
shoul d be sufficient for one retermnation].
O ean the outer cable jacket that will be in contact with the
connector and backshell with a w pe danpened with al cohol and blow it
dry with air.
Keep the cable and connector parts free fromoil, dirt and grease
t hroughout the installation procedure. |f cleaning is necessary, use
a wi pe danpened with al cohol and blow the part dry with air.

Slide the backshell parts onto the cable in the order indicated bel ow
(see figure 5A1-1).

a. Backnut

b. "O'-ring

c. Spacer

d. Ferrule (kevlar grip)

e. Sheath (ensure "O'-rings are in place)

f. Backshel | body

Backshel | body

Sheat h Ferrule (kevlar grip)

—"0'-ring

Fi ber optic cable

FI GQURE 5A1-1. Backshell parts on the cabl e (strai ght backshell).

Step 5 -

NOTE:

Step 6 -

Mark the cabl e jacket approximately 190 nm (7.5 in) fromthe end and
strip back the outer cable jacket to the mark using the cable
stripper. Fold back the kevlar strength menbers and tenporarily tape
themto the cabl e outer jacket.

The cabl e core should not be bent beyond the m ni rumbend di anet er
when renoving the cable jacket. |If the cable core is bent beyond the
m ni mum bend di aneter during cable jacket removal, optical fiber
damage may occur.

CAUTION Do not cut or nick CFCC j ackets.

Qut off the exposed central nmenber and any fillers using the kevlar
shears.

Renove any water bl ocking nmaterial, clean the GFCCs using a wi pe
danpened wi th al cohol and bl ow themdry with air.

5A1- 4 Met hod 5A1
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Step 7 - Trimthe OFCCs to the length (A + B + CQ show in table 5A1-11 using
the kevl ar shears (see figure 5Al-2).
TABLE 5A1-11. Cable stripping dinmensions.
D nmensi ons
mm (i n)
Connect or Backshel |
shel | configuration Long Backshel | Short Backshel |
si ze
A B C A B C
; 105 10 22 88 10 22
Strai ght (4.13) | (0.39) | (0.87) | (3.46) | (0.39) | (0.87)
45° 120 10 22 100 10 22
13 (4.72) (0.39) (0.87) (3.94) (0.39) (0.87)
90° 120 10 22 100 10 22
(4.72) (0.39) (0.87) (3.94) (0.39) (0.87)
; 130 10 22 105 10 22
Strai ght (5.12) | (0.39) | (0.87) | (4.13) | (0.39) | (0.87)
15 45° 126 10 22 101 10 22
(4.96) (0.39) (0.87) (3.98) (0.39) (0.87)
. 126 10 22 101 10 22
90 (4.96) | (0.39) | (0.87) | (3.98) | (0.39) | (0.87)
NOTE: The tol erance on dinmensions Aand Bis +/- 1 nm(+/- 0.04 in).
NOTE: Shorter values for dinmension C may be used.
J Fi ber
Cabl e jacket BuUf f er
Kevl ar Kevl ar
— OFCC
j acket
FI GURE 5A1-2. Cable stripping dimensions.
5A1-5 Met hod 5A1
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NOTE:

Step 8 -

Step 9 -

NOTE:

Step 10 -

Step 11 -

3.2.2.2

M L- STD- 2042- 5B( SH)

The definition of dimensions A and B has been changed fromthe definition
used in M L-STD 2042A

Feed each GFCC into a crinp sleeve and slide the sl eeve back fromthe
end of the OFCC. (NOTE nly use crinp sleeves intended for ternini.
Do not use crinp sleeves intended for other types of connectors. The
standard crinp sleeve for the termnus may be oriented in either
direction.)

Renove the OFCC jackets back to the dimensions (B + C shown in table
5A1-11 using the OFCC stripper and trimthe O-CC kevl ar using the
kevl ar shears so that approximately 3 mm (0.12 in) extends past the
OFCC j acket (see figure 5AL-2).

The opti mumway to renove the OFCC jackets is to ring cut the jacket
with the GFCC stripper and pull the jacket off by hand. Pushing off
the OFCC jacket with a tightly held OFCC stripper can |lead to fiber
br eakage.

WARNI NG Wear safety gl asses when renoving the fiber buffer and
coating to avoid possible eye injury.

Renove the fiber buffers and coatings back to the dinmension (C shown
intable 5A1-11 using the buffer stripper (see figure 5A1-2). Renove
the buffer and coating in snall sections (approximately 6 nm (0.25 in)
at atime.) (NOTE Normally, the buffer and coating are tightly
adhered to one another and cone off of the fiber at the sane tine.)

CAUTION  The uncoated fiber is inits most vulnerable state. Take
extreme care not to damage the fiber. Breakage of any one fiber from
this point until the connector is conpletely assenbled will require
repetition of this and the followi ng steps in order to naintain
approxi mately equal length of all the fibers in the cable.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with alcohol. Wpe only once fromthe end of the buffer
towards the end of the fiber. (NOTE Do not repeatedly w pe the bare
fiber, as this will weaken the fiber.)

Cabl e and fiber preparation for Fiber Systens |nternational

backshells. This section is applicable only for renovabl e backshel | s nanuf act ur ed
by Fiber Systens International, Inc.

(This section is intentionally left blank until Fiber Systems International products
conpl ete qualification testing.)

3.2.3 Installation of the termni onto the fibers.

NOTE:

Step 1 -

Thi s procedure describes the process for installing ceramc termni
onto either nultinode or single-nmode fibers. The termni use epoxy to
secure the fiber and a crinp sleeve to capture the kevlar strength
menbers of the OFCCs.

Turn on the curing oven so that it attains the proper tenperature
before the termni are placed within it (approxinately 20 m nutes).

5A1-6 Met hod 5A1
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Step 2 -

Step 3 -

NOTE:

Step 4 -

Step 5 -

Step 6 -

M L- STD- 2042- 5B( SH)

I nspect the ternminus and verify that the ferrule hole is free and
clean of dirt. This can be acconplished by holding the front of the
termnus up to a light and verifying that the light is visible from
the rear of the termnus. |If |ight cannot be seen through the
termnus, push clean nusic wire through the termnus hole to clear it.
Then bl ow dry air through the hole to remove any debris.

Renove the divider froma 2-part epoxy package and mx the two parts
together until the epoxy is a smooth uniformcolor (see figure 5A1-3).

The epoxy can be mixed by either repeatedly rolling or gently sliding
the divi der over the package.

Di vider used to
m X epoxy

4‘1"”...L

FI GQURE 5A1-3. MXing the epoxy.

A ternatively, the epoxy may be nmi xed by massagi ng the epoxy package
by hand.

CAUTIAON Do not introduce |arge air bubbles into the epoxy during the
m xi ng process. Large air bubbles in the epoxy can | ead to connector
failure during tenperature extrermes.

Install the syringe tip on the syringe, remove the plunger, and
squeeze the epoxy into the syringe. Replace the plunger

WARNING Wear safety gl asses whil e dispensing the epoxy to avoid
possi bl e eye injury.

Renove air pockets in the syringe by holding the tip of the syringe
upward and di spensi ng epoxy onto a wipe until it runs free and cl ear

Slide the termnus, rear first, onto the syringe tip (see figure 5Al-
4). Keeping the syringe vertical, depress the plunger and slowy

i nject epoxy into the terminus until it escapes out of the ferrule,
formng a very small bead. (NOTE Do not overfill. Be extrenely
careful not to get epoxy on the pin spring or other termnus noving
parts.)

5A1-7 Met hod 5A1
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Syringe | oaded )
with epoxy Ter m nus

FI QJRE 5A1-4. |njecting epoxy into the termnus.

Step 7 - Wthdraw the syringe fromthe termnus. Mintain some pressure on the

NOTE:

NOTE:

Step 8 -

pl unger as the syringe is withdrawn so that the termnus is conpletely
filled with epoxy. Using a wi pe danpened with al cohol, w pe away any
epoxy on the outer diameter of ferrule w thout disturbing the epoxy
bead.

Aternatively, the terminus may be conpletely filled by nmaintaining a
l'ight pressure on the syringe plunger and al |l owi ng the epoxy to push
the termnus off of the syringe tip.

At this point, the terninus may be inserted into the cure adapter.
Refer to Step 13 for insertion of the terminus into the cure adapter.

Feat her the kevlar evenly around the fiber and insert the fiber into
the rear of the termnus (see figure 5A1-5). Gently work the fiber
through the termnus until the buffer seats against the rear of the
ferrule. (The termnus should be rotated around the fiber as the
fiber is inserted.) The GFCC j acket should cone up to the rear of the
term nus and the kevlar should surround the rear of the terminus. Do
not allow kevlar to enter the rear of the terminus. nce inserted, do
not allow the fiber to slip back.

5A1-8 Met hod 5A1
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Step 9 -

NOTE:

Step 10 -

Step 11 -

NOTE:

Step 12 -

Step 13 -

M L- STD- 2042- 5B( SH)

Ter m nus

Fi ber

Buf f er

Kevl ar

Crinp sl eeve

FI QURE 5A1-5. Inserting the fiber into the termnus.

Slide the crinp sleeve over the kevlar and crinp it to the rear of the
termnus using the crinp tool. (NOTE A snall anobunt of epoxy may be
added on the kevlar near the rear of the termnus before the crinp
sleeve is installed. However, no epoxy shoul d be visible once the
crinp sleeve is installed.)

If small wings are visible on the sides of the crinp sleeve after
crinping, rotate the termnus 60° in the crinp tool and crinp the
termnus a second tine.

Verify that the kevlar does not protrude excessively fromunder the
crinp sleeve. Excessive kevlar protrusion will cause the termnus to
not seat properly in the finished connector. |If excessive kevlar
protrudes fromunder the crinp sleeve, trimit back using a razor

bl ade.

Verify that there is a small amount of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall
bead of epoxy on the ternminus tip, carefully add a small armount of
epoxy around the fiber. (NOTE There should only be a snall anount
of epoxy around the fiber to support it later during the polishing
process. |If too nuch epoxy is around the fiber during the curing
process, it may cause the fiber to crack.)

If the termnus was inserted into the cure adapter in Step 7, then
Steps 11, 12 and 13 nay be onitted.

Usi ng a wi pe danpened with al cohol, carefully wi pe away any excess
epoxy on the fiber that is nore than 2 mm (0.1 in) fromthe ferrule
tip surface.

Insert the ternminus into the cure adapter until it snaps into pl ace
(see figure 5A1-6).

5A1-9 Met hod 5A1
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Pin or socket term nus
Cur e Adapt er

Crinp sl eeve

OFCC

FI QURE 5A1-6. |Inserting a termnus into a cure adapter.

Step 14 - Repeat steps 2 through 13 for each fiber to be termnated.

Step 15 -Place the cure adapters in the curing oven, and position the cable
vertically over the oven using the cable stand, cable stand ring and
cable clip (see figure 5A1-7). Qure the epoxy for a mni numof 10
mnutes (maxi numof 30 minutes) at 120°C (248°F). (NOTE Wien the
cable is positioned above the tern nus, make sure that no bends are
placed in the OFCCs. Each COFCC should enter the termnus parallel to
the termnus.)

NOTE: A ternate cure schedul es may be used with approval of the Naval
Surface Warfare Center (see 1.1.1).

Cabl e Stand R ng

Cabl e
Cabl e clips

Heat er bl ock
Oven

Adapt er hol der R - i Ve Adapt er hol der

‘ — Cure adapter

Cur e adapter

FIQJRE 5A1-7. Termni in the curing oven.

Step 16 - Turn the curing oven off and renove the cure adapters and termni from
the curing oven. Allowthe cure adapters and termni to cool for
approxi mately 4 m nut es.

3.2.4 Polishing the fiber ends.

3.2.4.1 Hat end polish. This procedure will produce a termnus with a flat
end polish. This procedure is applicable only for nulti mode applications.
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Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate method, provided the follow ng requirements are satisfied:

a.

NOTE

The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 um di anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nay be used if

aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

The nachi ne polished termnus shall undergo the sanme quality check used
for the manual |y polished term nus as described herein

The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - WARNLNG  VWear safety gl asses when scoring the fiber to avoid possible

NOTE

NOTE:

Step

Step

eye injury.

Renove the termnus fromthe cure adapter and score the fiber close to
the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-8). (NOTE Do not break the fibers
with the cleaving tool.) Pull off each fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container

The termini not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.
Fi ber
Cl eaving
t ool

Term nus

\ Crinp sleeve

FI GURE 5A1-8. Scoring the fiber.

Before inserting the terninus into the polishing tool, the termnus
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (This is referred to as air polishing the termnus.)

2 - Rotate the top half of the polishing tool 90° countercl ockw se and
separate the top fromthe base

3 - Place the end of the termnus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-9)
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I nsertion
t ool

Ter m nus

FIGQURE 5A1-9. Placing the termnus in the insertion tool.

Step 4 - Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-10). (NOTE
Dfficulty ininserting the termnus into the polishing tool may
i ndi cate epoxy on the outside of the ternmnus that nust be renoved
bef ore proceedi ng.)

I nsertion
tool

/

Pol i shi ng
tool top

FI GQJRE 5A1-10. |Inserting the termnus in the polishing tool.

Step 5 - Install the top half of the polishing tool on the bottomhal f and
rotate it clockwise (90° until it locks in place.

Step 6 - Qean the glass polishing plate, the backs of the polishing papers,
and the surface of the polishing tool using a w pe danmpened with
alcohol. Blowall of the surfaces dry with air.

Step 7 - Place the 5 umpolishing paper on the glass plate and start polishing

the termnus with very light pressure (the weight of the tool) using a
figure-8 nmotion. Do not overpolish the terminus. (NOTE The first

5A1-12 Met hod 5A1
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Step 8 -

NOTE:

NOTE:
Step 9 -

NOTE:
Step 10 -

Step 11 -

M L- STD- 2042- 5B( SH)

polish is conplete when all of the epoxy is al nost gone fromthe tip
of the terminus.) Since the polishing time varies with the amount of
epoxy present on the tip of the ternmnus, inspect the termnus tip
frequently. Wenever the polishing tool is lifted, renove the grit
fromthe tool and the termnus with a wi pe danpened with al cohol or
with air. Wen polishing is conplete, clean the termnus and the

pol i shing tool using a w pe danpened with al cohol and bl ow themdry
with air. Performa rough inspection of the ferrule end using the eye
| oop.

Repl ace the 5 umpaper with the 1 umpaper. Polish the termnus with
very light pressure using a figure-8 notion for approxinately 10 to 20
conpl ete noti ons.

The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the termnus.

The 1 umpolish may al so be performed using wet paper.

Repl ace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with very light pressure using a figure-8 notion
for approximately 10 to 20 conpl ete notions.

The final polish may al so be performed using dry paper.

Rotate the top of the polishing tool counterclockw se (909 and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the renoval tool until the tool clicks into place (see
figure 5A1-11). (NOTE Make sure that the removal tool is clean
before inserting the tool into the termnus cavity.) Depress the

pl unger and slide the termnus out of the polishing tool. Cean the
termnus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air.

Ter m nus renoval tool

Pol i shi ng
\ tool top
@ J |F= ]
\ Hilt .
Pl unger Ter m nus

—

FI QURE 5A1-11. Renoving the termnus fromthe polishing tool.

Repeat steps 1 through 10 for all of the termni.
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3.2.4.2 Doned end polish.

3.2.4.2.1 Standard procedure. This procedure will produce a termnus with a
doned end polish. This procedure is recommended for high quality nultinode
applications and single node applications with a minimumreturn [ oss requirement of
30 db. Procedures for hand polishing are contained herein. Machine polishing may
be used as an alternate nethod, provided the followi ng requirenents are satisfied:

a.

NOTE:

The nmanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 umdi anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nmay be used if

aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

The machi ne polished termnus shall undergo the same quality check used
for the manual |y polished term nus as described herein

The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - WARNING  VWear safety gl asses when scoring the fiber to avoid possible

NOTE:

NOTE:

Step

eye injury.

Renove the termnus fromthe cure adapter and score the fiber close to
the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-12). (NOTE: Do not break the fibers
with the cleaving tool.) Pull off each fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container

The termini not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fi ber
Cl eavi ng
t ool

Ter m nus

\Crirrp sl eeve

FI GQURE 5A1-12. Scoring the fiber.

Before inserting the terninus into the polishing tool, the termnus
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (Thisis referred to as air polishing the termnus.)

2 - Rotate the top half of the polishing tool 90° countercl ockw se and
separate the top fromthe base
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Step 3 - Place the end of the ternminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-13)

I nsertion
t ool

Term nus

FI GQURE 5A1-13. Placing the termnus in the insertion tool.

Step 4 - Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-14). (NOTE
Dfficulty ininserting the termnus into the polishing tool may

i ndi cate epoxy on outside of the termnus that nust be renoved before
pr oceedi ng.)

Insertion
t ool

/

Pol i shi ng
tool top

FI GQURE 5A1-14. Inserting the termnus into the polishing tool

Step 5 - Install the top half of the polishing tool on the bottomhal f and
rotate it clockwise (90°) until it locks in place.

Step 6 - Aean the glass polishing plate, the resilient pad, the backs of the

pol i shing papers, and the surface of the polishing tool using a w pe
danpened with alcohol. Bl owall of the surfaces dry with air
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Step 7 -

Step 8 -

NOTE:

NOTE:

NOTE:

Step 9 -

NOTE:

Step 10 -
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Pl ace the 5 umpolishing paper on the glass plate and start polishing
the termnus with very light pressure (the weight of the tool) using a
figure-8 nmotion. Do not overpolish the terminus. (NOTE The first
polish is conplete when all of the epoxy is al most gone fromthe tip
of the termnus.) Since the polishing tine varies with the amount of
epoxy present on the tip of the terninus, inspect the termnus tip
frequently. Wenever the polishing tool is lifted, renove the grit
fromthe tool and the termnus with a w pe danpened wi th al cohol or
with air. Wien polishing is conplete, clean the termnus and the

pol i shing tool using a w pe danpened with al cohol and bl ow themdry
with air. Performa rough inspection of the ferrule end using the eye
| oop.

Place the resilient pad on top of the glass plate. Place 1 um paper
on the resilient pad. Wt the paper and polish the termnus with no
pressure using a figure-8 notion for approxi mately 10 conpl ete

not i ons.

The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the term nus.

The 1 umpolish may al so be performed using dry paper.

Repl ace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with no pressure using a figure-8 notion for
approxi mately 20 to 30 conpl ete noti ons.

The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the renoval tool until the tool clicks into place (see
figure 5A1-15). (NOTE Make sure that the removal tool is clean
before inserting the tool into the termnus cavity.) Depress the

pl unger and slide the termnus out of the polishing tool. ean the
termnus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air.
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Ter m nus renoval tool

Pol i shi ng
\ tool top
] }: \
\ Hilt )
Pl unger Ter m nus

FI QURE 5A1-15. Renoving the termnus fromthe polishing tool

Step 11 - Repeat steps 1 through 10 for all of the term ni

3.2.4.2.2 Enhanced procedure. This procedure will produce a ternminus with a
doned end polish. This procedure is typically used for single node applications
with a minimumreturn [ oss requirement of 40 db, or when specified in the contract.

Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate method, provided the followi ng requirements are satisfied:

a. The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, 0.1 umdianond nyl ar backed, and ultrafine
nyl ar backed as used in hand polishing. (NOTE A ternate polishing
materials may be used if authorized approval is obtained and the polishing
nachi ne i ncl udes the appropriate stops to prevent changes to the ferrule
[ ength.)

b. The machi ne polished termnus shall undergo the same quality check used
for the manual |y polished term nus as described herein

NOTE: The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - Performsteps 1 through 9 of the standard polish procedure.

Step 2 - Replace the 0.1 umpaper with the ultrafine paper. Wt the paper and
polish the termnus wth |ight pressure using a figure-8 nmotion for 10
to 30 conpl ete notions.

NOTE: The gl ossy side of the ultrafine paper should be placed facing the
resilient pad.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.
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Step 3 - Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the removal tool until the tool clicks into place (see
figure 5A1-16). (NOTE Make sure that the renoval tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the terminus out of the polishing tool. dean the
termnus and the polishing tool with a w pe danpened wi th al cohol and
blow themdry with air.

Ter m nus renoval tool

- Pol i shing
\ 0? tool top
] /D: :
\ Hilt .
Pl unger Ter m nus

FI QURE 5A1-16. Renoving the termnus fromthe polishing tool.

Step 4 - Repeat steps 1 through 3 for all of the termni.
3.2.5 Quality check.

Step 1 - Examine the terninus with the optical nicroscope to ensure that the
optical surface is snooth and free of scratches, pits, chips, and
fractures (see figure 5A1-17). |If any defects are present, repeat the
polish with the 0.1 umpaper (and the ultrafine paper for enhanced
polish termini) or retermnate the fiber. (NOTE Do not polish the
termnus nore than necessary to pass the quality check.) A high
intensity back light may be used to illuninate the fiber during the
qual ity check.

Accept abl e Unaccept abl e
N @ ‘ ‘ .
Cl addi ng
No deep Chi p out of Deep scratches Pits in Fract ured
scrat ches or fiber end i n cl addi ng fiber end fiber

chips in fiber

FI QURE 5A1-17. Quality check.
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Dependi ng on the optical nicroscope used, view ng quality may be
different.

A smal | nunber of very light scratches (e.g. scratches that can barely
be seen) is mninmally acceptable.

3.2.6 Installation of the termnus into the connector insert.

3.2.6.1
backshel | s.
by Veam Inc.

NOTE

NOTE:

Step 1 -

Step 2 -

NOTE

Step 3 -

Installation of the termnus into the connector insert for Veam

This section is applicable only for renovabl e backshel | s manuf act ured

The termini nmay be installed before or after the connector backshel
has been assenbl ed onto the connector shell. |f the connector
backshel | has been assenbl ed to the connector shell, the backshel
sheath nust be renoved in order to install the termni

I nspect the connector insert for dirt or other debris before
installing termni into the insert. dean dirty inserts prior to
installing termni.

Place the end of the ternminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-13)

If it has not already been done, install the insert into the connector
shell. (NOTE: Make sure that the insert key is properly aligned in
the connector shell keyway before installing the insert.) Place the
termnus in the proper cavity in the rear of the connector insert.
Apply pressure with the insertion tool until the term nus snaps into
pl ace (see figure 5A1-18). Renove the tool by pulling straight back
(NOTE: A properly inserted termnus will have sone axial "play" within
the insert cavity.)

Connect or

I nsertion tool

FIQURE 5A1-18. Installing the termnus in the insert.

A socket termnus, unlike a pin termnus, will require installation of
the alignment sleeve after seating the termnus. Proceed to step 3
bel ow for socket termni. For pintermni repeat steps 1 and 2 for
the rest of the termni.

Pl ace the end of the socket term nus alignnent sleeve installation and

renoval tool into the solid end of the alignment sleeve, depress the
pl unger to grasp the alignnent sleeve, and place the sleeve into the
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socket termnus cavity in the face of the insert (see figure 5A1-19).
Rel ease the plunger and press until the sl eeve snaps onto the groove
on the ceramc tern nus body.

CAUTION Do not rotate the tool after the sleeve is installed in the
i nsert.

CAUTION Do not press the sleeve into place with the plunger
depressed. This nmay cause danage to the inner ceramc tube.

Renove the tool by pulling straight back. Proceed to step 4 bel ow

Al i gnnent sl eeve insertion
and renoval tool

Pl unger Connect or

FI QURE 5A1-19. Installing the alignnent sl eeve.

Step 4 - Repeat steps 1 through 3 for all of the termni.

3.2.6.2 Installation of the termnus into the connector insert for Fiber
Systens International backshells. This section is applicable only for renovabl e
backshel I s manufactured by Fiber Systens International, Inc.

(This section is intentionally left blank until Fiber Systems International products
conpl ete qualification testing.)

3.2.7 Renoval of the termni fromthe connector insert.

NOTE: Performthis procedure only if the termini are to be renoved fromthe
connect or.
NOTE: Proceed to step 1 below for socket termni. Proceed to step 2 bel ow

for pintermni.
Step 1 - CAUTION Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termni using the
termnus alignnent sleeve installation and renoval tool by inserting
the tool end into the alignnment sleeve and depressing the plunger so
that the tool grasps the sleeve. Pull the sleeve straight back.
Proceed to step 2.

Step 2 - Insert the termnus renoval tool into the termnus cavity fromthe

front of the insert and press on the hilt of the tool until it snaps
into place (see figure 5A1-20). (NOTE: Make sure that the renoval
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tool is clean before inserting the tool into the ternmnus cavity.)
Depress the plunger to slide the termnus out the rear of the insert.

Ter m nus r enoval
| nsert Hilt t ool

Il

FI QURE 5A1-20. Renoving the termnus fromthe insert.

Pl unger

3.2.8 Assenbly of backshel |

3.2.8.1 Assenbly of the Veam backshell. This section is applicable only for
renovabl e backshel | s manuf actured by Veam I nc.

NOTE:

Step

Step

Step
Step

Step

Step

If the termni have been installed in the connector insert previously,
take care to not pinch or twist the GFCCs during this procedure

Slide the backshell body forward and screw it onto the connector shel
until tight. (NOTE Loctite or a simlar material may be used to
secure the backshell body to the connector shell. |If Loctite or a
simlar material is used, use it sparingly.)

Renove the tape securing the kevlar strength nmenbers and slide the
ferrule (kevlar grip) up to rear of backshell capturing the kevlar
bet ween t he backshel | and kevlar grip. GConb the kevlar over kevlar
grip and retape the kevlar to the cabl e.

Slide the spacer over the kevlar up to the rear of the kevlar grip

Renove the tape and trimthe kevlar approximately 6 mm (0.25 in)
behi nd the spacer using the kevlar shears.

Slide the Gring up behind the spacer, keeping the kevlar strands
between the Oring and the spacer

Slide the backnut forward over the Oring, spacer, and kevlar grip and
screwit tightly to the backshell body (NOTE: Use an adjustable
wench on the backshell body flats and the backshell grip on the
backnut. Use care to not nick or scratch the backshell coating during
assenbl y.)

Apply Oring lube to the Orings on the sheath and slide the sheath
forward and screw it onto the backshell body until it is tight.

Install the plastic protective cap over the front of the connector
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3.2.8.2 Assenbly of the Fiber Systens International backshell. This section
is applicable only for renovabl e backshel | s manuf actured by Fi ber Systens
International, Inc.

(This section is intentionally left blank until Fiber Systems International products
conpl ete qualification testing.)

3.3 Procedure I1. Method 5A1-2 Installation of connectors with integral
backshells. This nethod shall be used to install connectors manufactured by Packard
Hughes Interconnect with part nunbers M28876/2, M8876/3, M8876/4, MB8876/7,
MR8876/ 8, M28876/9, M28876/12, M28876/13, and M28876/ 14 onto fiber optic cables.
Connect ors nmanufactured by Fiber Systens International wth part nunbers M28876/ 2,
w8876/ 3, MR8876/4, Me8876/7, M8876/8, M28876/9, Me8876/12, M28876/13, and
MP8876/ 14 shall be installed onto fiber optic cables using Method 5A1-1.

3.3.1 The equipment and materials in table 5A1-111 shall be used to perform
this procedure:
TABLE 5A1-111. Equiprent and naterials.
Descri pti on Quantity

Rul er 1
Wpes (NAVSEA DW5 6872813-22 or equal ) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able 1
type)

Canned air or conpressed air As required
Cabl e jacket stripping tool (NAVSEA DWG 6872813-8 or equal) 1
Maski ng tape As required
Oring lubricant (Bray Cote 609 or equal) As required
Oring tools (NAVSEA DW5 6872813-38, 39, or 40 or equal) As required
Shell size 23 Oring tool (Packard Hiughes 1143212-13H or 1
equal )

Spanner w ench (NAVSEA DWG 6872813- 34 or equal ) 1
Torque wench adapters (NAVSEA DW5 6872813-35, 36, or 37 or As required
equal )

Hex adapt er (NAVSEA DW5 6872813-29) 1
Torque wench (NAVSEA DW5 6872813-1 or equal ) 1

Heat gun 1
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TABLE 5A1-111. Equipment and materials - continued.
Descri pti on Quantity
Kevl ar shears (NAVSEA DW5 6872813-16 or equal) 1
CFCC strip tool (NAVSEA DW5 6872813-10 or equal) 1
Saf ety gl asses 1
Buf fer strip tool (NAVSEA DW5 6872813-9 or equal) 1
0 eani ng wire (NAVSEA DW5 6872813-32 or equal ) As required
Epoxy (M L- PRF-24792) As required
Syringe with dispensing needl es (NAVSEA DW5 6872813- 27 or As required
equal )
Qinp tool (NAVSEA DW5 6872813-17 or equal) 1
Razor bl ade 1
Qure adapters (NAVSEA DW5 6872813-19 or equal) As required
Quring oven (NAVSEA DW5 6872813- 19 or equal) 1
Cabl e stand (NAVSEA DW5 6872813-19 or equal) 1
Cabl e stand ring (NAVSEA DW5 6872813- 19 or equal) 1
Cabl e clip (NAVSEA DW5 6872813-19 or equal) 1
d eaver (NAVSEA DW5 6872813-7 or equal) 1
Pol i shing paper (5 um al um num oxi de, foam backed) (NAVSEA As required
DW5 6872813-24 or equal)
Pol i shing tool ceramc termni (NAVSEA DAG 6872813-18 or 1
equal )
Term nus insertion tool (NAVSEA DW5 6872813-2 or equal) 1
Terminus insertion tool 90° (NAVSEA DW5 6872813-15 or equal) 1
d ass polishing plate (NAVSEA DW5 6872813-3 or equal) 1
7X eye | oupe 1
Pol i shing paper (1 um al um num oxi de, nylar backed) (NAVSEA As required
DW5 6872813-23 or equal)
Water bottle (seal able type) 1
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TABLE 5A1-111. Equipnent and materials - continued.
Descri ption Quantity
Term nus renoval tool (NAVSEA DW5 6872813-6 or equal) 1
oti cal mcroscope 400X ( NAVSEA DW5 6872813-28 or equal ) 1
Alignnent sleeve insertion and renoval tool (ceramc 1
t erm ni ) (NAVSEA DW5 6872813-4 or equal)
Backshel | grip 1
Adj ust abl e w ench 1
Protective caps (plastic) As required
Col d shrink tubing (3M CST 045-095-600 or equal) As required
40.0 Mm (1. 57 in) inside diameter heat shrink tubing As required
(Raychem ATUM or equal )
Strap wench 1
Pol i shing paper (0.1 umdianond, nylar backed) (NAVSEA DW5 As required
6872813- 41 or equal)
Resilient pad (70 to 90 duroneter) (NAVSEA DWG 6872813- 42 or 1
equal )
Pol i shing paper (ultrafine, nylar backed) (JDS Qptics HF5D As required
or equal)
Fl at washer (steel SAE nunber 8 or equal) As required
Tapered tube plug (6 fiber bundle, 2 to 6 individual fibers) As required
(AA59730- TTP- 2)
Tapered tube plug (12 or 18 fiber bundle, 8 to 12 individual As required
fibers) (AA59730-TTP-3)
Adhesi ve and seal ant tape (Raychem SFTS-1 or equal) As required
Tube cutter 1
Bundl e jacket stripper (18 gauge for 6-fiber bundl es) 1
Bundl e jacket stripper (12 gauge for 18-fiber bundl es) 1
O ear jacket stripper (20 gauge for 6-fiber bundl es) 1
3 M (1/8 in) shrink sleeve (6 nmin |ength) As required
Silicone caul king conmpound (A D A A 00272 or equal) As required
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NOTE:

M L- STD- 2042- 5B( SH)

CAUTI O\ Throughout the term nation process, cleanliness is

critical to obtaining a high optical quality connector. Mke sure
that your hands and the work area are as clean as possible to mnimze
the ingress of dirt into the connector parts.

Verify that the epoxy shelf life has not expired. Do not use epoxy
with an expiration date that has passed. FEpoxy shelf life can be
extended if the epoxy is refrigerated. Contact the epoxy vendor or
the Naval Surface Warfare Center (see 1.1.1) for additional

i nfornati on.

3.3.2 Cable preparation.

NOTE:

Step 1 -

Step 2-

NOTE:

Step 3 -

NOTE:

The connector is received assenbled with Orings installed, with the
exception of the kevlar retaining Oring and the cable sealing Oring
(shell size 23 only) that are packaged with the backshell.

Ensure cable is the correct type as specified on the applicable cable
di agram

Measure the cable to the required I ength. Then add sufficient slack
to allowfor at least two retermnations [180 nm (7 in) of slack
shoul d be sufficient for one reterm nation].

If a BOF cable is being prepared, allow 305 mm (12 in) for each
term nation.

O ean the outer cable jacket that will be in contact with the
connector and backshell with a w pe danpened with al cohol and blow it
dry with air.

Keep the cable and connector parts free fromoil, dirt, and grease
t hroughout the installation procedure. |f cleaning is necessary, use
a wi pe danpened with al cohol and blow the parts dry with air.

3.3.3 Securing the strain relief (conventional cable).

3.3.3.1 Securing the strain relief (Shell size 11, 13, 15 and 23).

Not e:
Step 1 -

For an optional nethod for shell size 23 connectors, see 3.3.3.2.

Slide the strain relief onto the cable in the order indicated (see
figure 5A1-21):

a. Conpr essi on nut with boot

b. Quter heat shrink tubing with a 50 nm (2 in) length (supplied
wi th connector)

C. Oring and inner heat shrink tubing with a 50 mm (2 in) length
(supplied with shell size 23 connector only)

d. Strain relief housing

e. Conpr essi on ring
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NOTE

Step 2 -

NOTE

Step 3 -

Step 4 -

Step 5 -

Step 6 -

M L- STD- 2042- 5B( SH)

Out er shri nk

Conmpr ession t ubi ng

nut with boot

Strain relief
housi ng

Conpr ession

ring \\\

FIQURE 5A1-21. Strain relief parts on the cable.

The grooved side of the conpression ring should face the strain relief
housi ng.

Mark the cabl e approximately 165 mm (6.5 in) fromthe end and strip
back the outer cabl e jacket using the cable jacket strip tool. Fold
back the kevlar strength nenbers and tenporarily tape themto the
cabl e outer jacket.

The cabl e core should not be bent beyond the m ni mum bend di aret er
when renoving the cable jacket. |[If the cable core is bent beyond the
m ni mum bend di aneter during cable jacket rermoval, optical fiber
danage may occur.

CAUTION Do not cut or nick the OFCC jackets.

Qut off the exposed central nenber and any fillers using the kevlar
shears.

Renove any water bl ocking nmaterial and clean the GFCCs using a wi pe
danpened with al cohol and bl ow themdry with air

Renove the tape fromthe kevlar strength nenbers and fold them
forward. Side the conpression ring to the end of the cable jacket.
(NOTE: The grooved side of ring should face the strain relief
housing.) Fold the kevlar strength menbers back over the conpression
ring and the cable in the direction of the strain relief housing.

Renove the Oring fromthe package and apply Oring lubricant. Pl ace
the Oring on the Oring installation tool by forcing the Oring up
the cone to the larger end of the tool

Slide the Gring tool up the G-CCs (larger opening first) over the
conpression ring (and kevlar strength menbers) and force the Oring
over the conpression ring onto the kevlar (see figure 5A1-22). Renove
the Oring tool.
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Step 7 -

NOTE:
Step 8 -

NOTE

Step 9 -

NOTE:

M L- STD- 2042- 5B( SH)

FI QURE 5A1-22. Installing the Gring.

Fol d the kevlar strength nenbers forward over the Oring and the
conpression ring. Tape the kevlar nenbers to the OFCCs to ease the
installation of the kevlar conpression nut.

The kevl ar shoul d be uniformy arranged around the conpression ring.

Slide the strain relief housing up the cable to the conpression ring.
Gently feed the GFCCs and kevl ar through the kevl ar conpressi on nut
and slide the nut up to the strain relief housing. Thread the
conpression nut onto the strain relief housing while pulling the

kevl ar taut.

If the conpression nut cannot be threaded onto the strain relief
housi ng because of the anount of kevlar in the optical fiber cable,
renove the conpression nut and ring fromthe cable, trimback sone of
the cable kevlar to the cable jacket, and return to step 4. The
amount of kevlar trimred shoul d be the m ni num amount necessary to

al low the conpression nut to thread onto the strain relief housing.
The kevl ar shoul d be trimred uniformy around the circunference of the
cabl e.

Tighten the kevlar conpression nut to 2.75 Nm (25 i nch-pounds) using
the wench, the torque adapter, the hex adapter, and the torque too
(see figure 5A1-23). Renove the wench and the other tools.

For shell size 23, use the torque wench inserted into the strap

wench instead of into the hex adapter/torque wench adapter
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Compr ession

nut
OFCCs
Hex adapter
W ench Tor que
wrench
adapt er Tor que

Step 10 -

NOTE:

Step 11 -

Step 12 -

Step 13 -

wrench

FI QURE 5A1-23. Tightening the kevl ar conpression nut.

Renove the tape and trimthe kevlar down to the face of the kevlar
conpressi on nut using the kevl ar shears.

The following steps nay be performed at this time or later in the
connector assenbly process before final assenbly of the backshell (see
3.3.10).

For shell size 23 only, slide the second o-ring over the jacket until
it butts up against the knurled end of the strain relief housing.

For shell size 23 only, slide the 50 mnm (2 in) length of inner heat
shrink tubing over the jacket until it butts up against the Oring.

CAUTION Do not overheat the cable. Prol onged exposure of the jacket
to tenperatures above 160°C (320°F) may danage the cabl e jacket.

Di scontinue heating of the tubing and allow the cable jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling or
necki ng.

Starting at the cable end of the heat shrink tubing, hold the heat gun
approximately 100 nm (4 in) fromthe tubing and apply heat until the
tubing shrinks to a tight fit and sealant is visible at the ends.

Slide the 50 mm (2 in) length of outer heat shrink tubing over the O
ring and knurled end of the strain relief housing up to the shoul der.

CAUTION Do not overheat the cable. Prol onged exposure of the jacket
to tenperatures above 160°C (320°F) may damage the cabl e jacket.

Di scontinue heating of the tubing and allow the cable jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling or
necki ng.

Starting at the strain relief housing, hold the heat gun approxi nately

100 mm (4 in) fromthe tubing and apply heat until the tubing shrinks
toatight fit and sealant is visible at the ends.
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Step 14 - Proceed to fiber preparation (section 3.3.4).

3.3.3.2 Securing the strain relief (Shell size 23 optional method). This
nethod is useful when the nultifiber cable pinout is different than the GFCC
physi cal arrangenent within the nmultifiber cable.

Step 1 - Side the strain relief onto cable in the order indicated (see figure
5A1- 24):

a. Conpr essi on nut
b. Quter heat shrink tubing with a 200 mm (8 in) mni num | ength

C. Oring and inner heat shrink tubing with a 50 mm (2 in) length
(supplied with connector)

d. Strain relief housing
e. I nner cold shrink tubing with a 150 mm (6 in) ninimmlength

f. Conpr essi on ring

Heat shrink
t ubi ng

/N

Conpr ession
nut with boot

Strain relief
housi ng

Compr ession

Col d shrink
t ubi ng

FIQJRE 5A1-24. Strain relief parts on the cable.

Step 2 - Mark the cable approximately 317 mm (12.5 in) fromthe end and strip
back the outer cabl e jacket using the cable jacket strip tool. Fold
back the kevlar strength nenbers and tenporarily tape themto the
cabl e outer jacket.

NOTE: The cabl e core shoul d not be bent beyond the m ni rumbend di anet er
when renoving the cable jacket. |If the cable core is bent beyond the
m ni mum bend di aneter during cable jacket removal, optical fiber
damage may occur.
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Step

Step

NOTE:

Step

NOTE:

Step

10 -

M L- STD- 2042- 5B( SH)

CAUTI O\ Do not cut or nick the OFCC j ackets.

Qut off the exposed central nmenber and any fillers using the kevlar
shears.

Renove any water bl ocking nmaterial and clean the OFCCs using a wipe
danpened with al cohol and bl ow themdry with air.

Arrange the cable CGFCCs so that the OFCCs are in the proper physical
configuration for insertion into the connector insert once term nated.
OFCCs can be gently woven or laced to acconplish this.

Proceed with fiber preparation, installation of termni onto fibers,
pol i shing the fiber ends, and quality check before continuing this
pr ocedur e.

The cabl e jacket strip length used in the fiber preparation process
shoul d be increased by 163 mm (6.4 in) due to the increased | ength of
cabl e jacket removed in this procedure.

Renove the tape fromthe kevlar strength nenbers and fold them
forward. Side the conpression ring to the rear of the ternini.
(NOTE: The grooved side of ring should face away fromthe termni.)

Slide the inner cold shrink tubing over the end of the cable jacket
until it lies conpletely over the kevlar and CGFCCs. Shrink the tubing
down over the kevlar and OFCCs.

There shoul d not be a gap between the end of the cabl e jacket and the
end of the inner cold shrink tubing. 1In addition, the inner shrink
t ubi ng shoul d not overlap the end of the cable jacket.

Slide the conpression ring back over the kevlar until it is even with
the end of the inner cold shrink tubing. Fold the kevlar strength
nmenbers back over the conpression ring and the cable in the direction
of the strain relief housing.

Renove the Oring (taped to the backshell exterior) and apply Gring
lubricant. Place the Oring on the Oring installation tool by
forcing the Gring up the cone to the |arger end of the tool.

Slide the Gring tool up the G-CCs (larger opening first) over the
conpression ring (and kevlar strength menbers) and force the Oring
over the conpression ring onto the kevlar (see figure 5A1-25). Renove
the Oring tool.
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NOTE:

Step 11

Step 12

NOTE:

Step 13

Step 14

Step 15

Step 16

M1 - QTN 2NA2- KRR QH\

Kevl ar

FI QURE 5A1-25. Installing the Oring.

The termni nust be fed through the Gring tool in groups of 4 to 8
before the Oring tool can slide up the OFCCs.

-Fold the kevlar strength nmenbers forward over the Oring and the

conpression ring. Tape the kevlar nenbers to the OFCCs to ease the
installation of the kevlar conpression nut.

-Slide the strain relief housing up the cable to the conpression ring.

Gently feed the OFCCs and kevl ar through the kevl ar conpressi on nut
and slide the nut up to the strain relief housing. Thread the
conpression nut onto the strain relief housing while pulling the
kevl ar taut.

The termini nust be fed through the conpression nut in groups of 4 to
8 before the conpression nut can slide up to the strain reli ef
housi ng.

-Tighten the kevlar conpression nut to 2.75 Nm (25 inch-pounds) using

the wench, the strap wench, and the torque tool. Renove the wench
and the other tools.

- Renove the tape and trimthe kevlar down to the face of the kevlar

conpressi on nut using the kevl ar shears.

-Side the second Oring over the jacket and inner shrink tubing until

it butts up against the knurled end of the strain relief housing.

-Slide the 50 mm (2 in) length of inner heat shrink tubing over the

cold shrink tubing until it butts up against the Gring. Starting at
the cabl e end of the heat shrink tubing, hold the heat gun

approxi mately 100 nm (4 in) fromthe tubing and apply heat until the
tubing shrinks to a tight fit and sealant is visible at the ends.

CAUTION Do not overheat the cable. Prol onged exposure of the cold

shrink tubing to tenperatures above 160°C (320°F) nay danage the cold
shrink tubing. D scontinue heating of the heat shrink tubing and
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Step 17 -

M L- STD- 2042- 5B( SH)

allow the cold shrink tubing to cool before reheating if the cold
shrink tubing shows any signs of bubbling or necking.

Slide the outer heat shrink tubing over the o-ring and knurled end of
the strain relief housing up to the shoulder. Shrink the outer shrink
tubi ng down over the strain relief housing, the o-ring, the inner
shrink tubing and the cabl e jacket.

CAUTION Do not overheat the cable. Prolonged exposure of the jacket
to tenperatures above 160°C (320°F) may damage the cabl e jacket.

Di scontinue heating of the tubing and allow the cabl e jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling or
necki ng.

Starting at the strain relief housing, hold the heat gun approxinately
100 (4 in) fromthe tubing and apply heat until the tubing shrinks to
atight fit and sealant is visible at the ends.

3.3.4 Securing the strain relief (BCF cable).

3.3.4.1
NOTE:

Step 1 -

NOTE:
Step 2 -

NOTE:

Step 3 -

Step 4 -

Shel | size 13.

If the nunber of fibers in the BOF tube exceeds the nunber of fibers
to be termnated, the additional fibers should not be cut off until
after the fibers to be ternminated are successfully term nated.

Qut off the boot of the conpression nut using a razor blade so that
only the largest dianeter boot section renmains on the conpression nut.

This will allowthe boot to slide onto the single tube-cable.

CAUTIAON Do not cut or nick the BOF tube when renoving the cable
j acket .

Mark the cabl e approximately 305 nm (12.0 in) fromthe end and strip
back the outer cabl e jacket using the cable jacket strip tool. Fold
back the kevlar strength nenbers over the cable outer jacket.

The cabl e core should not be bent beyond the m ni nrumbend di anet er
when renoving the cable jacket. |If the cable core is bent beyond the
m ni mum bend di aneter during cable jacket removal, BCF tube damage may
occur .

Renove any water bl ocking material and clean the BOF tube using a w pe
danpened with al cohol and blowit dry with air.

Pull the kevlar strength nenbers forward over the BCOF tube, and tape
themto the BOF tube. Slide the strain relief onto the cable in the
order indicated (see figure 5Al-26):

a. Conpr essi on nut with boot

b. Quter heat shrink tubing with a 50 mnm (2 in) length (supplied
w th connect or)

C. Strain relief housing

d. Conpression ring
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NOTE:

Step 5

Step 6

Step 7

Step 8

M L- STD- 2042- 5B( SH)

The conpression nut with boot and the outer heat shrink tubing will be
the only parts that will go over the single-tube cable jacket. The
strain relief housing and the conmpression ring will stop at the edge
of the single-tube cable jacket.

Qut er shri nk

Compr ession t ubi ng

nut with boot
Strain relief
housi ng

Conpr ession

ring \

FI QJRE 5A1-26. Strain relief parts on the cable.

Renove the tape fromthe kevlar strength nenbers and fol d t hem back
over the conpression ring and single tube-cable in the direction of
the strain relief housing. (NOTE The grooved side of the conpression
ring should face the strain relief housing.)

CAUTION Do not cut or nick the BOF fibers when cutting back the BOF
t ube.

Qut the BOF tube at the front of the conpression ring using a razor
bl ade or tube cutter and renove the BCF tube.

Renove the Oring fromthe package and apply Oring lubricant. Pl ace
the Oring on the Oring installation tool by forcing the Oring up
the cone to the larger end of the tool.

Slide the Gring tool up the BGF bundle or fibers (larger opening
first) over the conpression ring (and kevl ar strength nenbers) and
force the Oring over the conpression ring onto the kevlar (see figure
5A1-27). Renove the Oring tool.
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Step 9 -

NOTE:

NOTE:

NOTE:

Step 10 -

NOTE:

NOTE:

M L- STD- 2042- 5B( SH)

Kevl ar

FI QURE 5A1-27. Installing the OGring.

For tubes contai ning BOF bundl es only:

a. Place the appropriate tapered tube plug around the exposed bundl e
jacket approximately 12 m (0.5 in) fromthe end of the BCF tube.

b. Press the plug into the BCF tube.

The tapered tube plug may be coated with silicone caul ki ng conmpound
bef ore assenbly into the tube for enhanced watertight sealing.

Do not pull slack fiber bundle out of the BCF tube before assenbling
the plug to the bundl e jacket.

The optical fiber bundl e should now be fixed in the tapered tube plug
and should not nmove into or out of the BOF tube during the connector
assenbly or fiber termnation processes.

For tubes containing individual BOF fibers only:

a. Wrk a small anount of sealant tape around the optical fibers
approximately 12 mm (0.5 in) fromthe end of the BCF tube.

b. Place the appropriate tapered tube plug around the optical fibers
and seal ant tape.

c. Press the plug into the BCF tube.

The tapered tube plug may be coated with silicone caul ki ng conmpound
bef ore assenbly into the tube for enhanced watertight sealing.

Do not pull slack fiber out of the BOF tube before assenbling the plug
to the fibers.

5Al1- 34 Met hod 5A1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 5B( SH)

NOTE: The optical fibers should now be fixed in the tapered tube plug and
shoul d not nmove into or out of the BCOF tube during the connector
assenbly or fiber termnation processes.

Step 11 -Fold the kevlar strength nmenbers forward over the Oring and the
conpression ring. Tape the kevlar and BOF bundl e or BOF fibers
toget her at the end.

NOTE: Tapi ng the kevl ar and BCF bundl e or BOF fibers together eases the
installation of the kevlar conpression nut.

NOTE: The kevl ar shoul d be uniformy arranged around the conpression ring.

Step 12 -Gently feed the BOF bundl e, or fibers, and kevlar through the kevl ar
conpression nut and slide the nut up to the strain relief housing.
Thread the conpression nut onto the strain relief housing.

NOTE: If the conpression nut cannot be threaded onto the strain relief
housi ng because of the anount of kevlar in the single tube-cable,
renove the conpression nut and ring fromthe cable, trimback sone of
the cable kevlar to the cable jacket, and return to step 5. The
amount of kevlar trimred shoul d be the m ni num amount necessary to
al low the conpression nut to thread onto the strain relief housing.
The kevl ar shoul d be trimred uniformy around the circunference of the
cabl e.

Step 13 -CAUTION. Do not cut or nick the BOF fibers when cutting back the
kevl ar .

Tighten the kevlar conpression nut to 2.75 Nm (25 inch-pounds) using
the wench, the torque adapter, the hex adapter, and the torque tool

(see figure 5A1-28). Renove the wench and the other tools. Trimthe
excess kevlar even with the face of the kevlar conpression nut using
t he kevl ar shears.

Conpr ession

nut
OFCCs
Hex adapter
Wench Tor que
wrench
adapt er Tor que

wrench

FI QURE 5A1-28. Tightening the kevl ar conpressi on nut.
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NOTE:

Step 14 -

NOTE

Step 15 -

NOTE

NOTE

NOTE

3.3.4.2
NOTE:

M L- STD- 2042- 5B( SH)

The following steps nay be performed at this time or later in the
connect or assenbly process before final assenbly of the backshell (see
3.3.10).

Slide the 50 mmlength (2 in) length of outer heat shrink tubing over
the knurled end of the strain relief housing up to the shoul der

CAUTION Do not overheat the cable. Prol onged exposure of the jacket
to tenperatures above 160°C (320°F) may danage the cabl e jacket.

Di scontinue heating of the tubing and allow the cable jacket to coo
before reheating if the cabl e jacket shows any signs of bubbling or
necki ng.

Starting at the strain relief housing, hold the heat gun approxi nately
100 mm (4 in) fromthe tubing and apply heat until the tubing shrinks
toatight fit and sealant is visible at the ends.

Ensure that the heat shrink is properly sealed to the cable and
connector. The heat shrink on the connector is an integral part of
the BOF tube systemwatertight integrity.

For tubes contai ni ng BOF bundl es only:

a. Wsing the bundl e jacket stripper, renove the exposed bundl e jacket
in approximately 160 mm (6 in) lengths until all of the exposed
bundl e jacket is renoved.

Once a short length of the bundl e jacket has been renoved, the
renmaining | ength can nornally be torn off of the bundl e by hand.

b. Wsing the clear jacket stripper, renove approxi mately 80 mm (3.0
in) of the clear inner jacket fromthe end of the 6-fiber subunit.

If clear jacket stripper does not bite into the clear inner jacket,
position the clear jacket stripper at a 30 to 40 degree angle to
increase its bite.

c. Find the ripcord fromanong the six fibers. Ensure that it is not
crossed with any of the fibers. Wile holding the group of fibers
in one hand, pull the ripcord along the bundle with the other
hand. Pull the ripcord until it reaches the beginning of the
bundl e j acket.

The ripcord and fibers spiral along the bundle length. Take care to
followthe spiral when pulling the ripcord

d. Starting at the end of the fiber bundl e subunit, carefully pull the
group of fibers fromthe clear inner jacket.

e. Wsing the scissors, carefully cut away the ripcord and the cl ear
i nner j acket.

Shel | size 15.
If the nunber of fibers in the BOF tube exceeds the nunber of fibers

to be termnated, the additional fibers should not be cut off unti
after the fibers to be ternminated are successfully term nated.
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Step 1 -

NOTE:

Step 2 -

Step 3 -

Step 4 -

Step 5 -

M L- STD- 2042- 5B( SH)

CAUTION Do not cut or nick the BOF tube when renoving the cable
j acket .

Mark the cabl e approximately 305 nm (12.0 in) fromthe end and strip
back the outer cabl e jacket using the cable jacket strip tool. Fold
back the kevlar strength nenbers over the cable outer jacket and
renove any water bl ocking material fromthe exposed cable core.

The cabl e core shoul d not be bent beyond the m ni rumbend di anet er
when renoving the cable jacket. |If the cable core is bent beyond the
m ni mum bend di aneter during cabl e jacket removal, BCF tube and fi ber
damage may occur.

Pull the kevlar strength nenbers forward over the BCF tube, and tape
themto the BOF tube. Slide the strain relief onto the cable in the
order indicated (see figure 5A1-29):

a. Conpr essi on nut with boot

b. Quter heat shrink tubing with a 50 nm (2 in) length (supplied
wi th connector)

C. Strain relief housing

e. Conpression ring

Qut er shri nk

Compr ession t ubing

nut with boot

Strain relief
housi ng

Compr ession

ring \\\

FIGQURE 5A1-29. Strain relief parts on the cabl e.

Renove the tape fromthe kevlar strength nenbers and fol d t hem back
over the conpression ring and single tube-cable in the direction of
the strain relief housing. (NOTE The grooved side of the conpression
ring should face the strain relief housing.)

CAUTION Do not cut or nick the BOF fibers when cutting back the BOF
t ube.

Qut the BOF tube at the front of the conpression ring using a razor
bl ade or tube cutter and renove the BCF tube.

Renove the Oring fromthe package and apply Oring lubricant. P ace

the Gring on the Oring installation tool by forcing the Gring up
the cone to the larger end of the tool.
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Step 6 -

Step 7 -

NOTE

NOTE:

NOTE

Step 8 -
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Slide the Oring tool up the BCF bundl e or fibers (larger opening
first) over the conpression ring (and kevl ar strength nenbers) and
force the Oring over the conpression ring onto the kevlar (see figure
5A1-30). Renove the Oring tool

FI GQURE 5A1-30. Installing the Oring.

For tubes contai ning BOF bundl es only:

a. Place the appropriate tapered tube plug around the exposed bundl e
jacket approximately 12 mnm (0.5 in) fromthe end of the BCF tube

b. Press the plug into the BCF tube.

The tapered tube plug may be coated with silicone caul ki ng conmpound
bef ore assenbly into the tube for enhanced watertight sealing.

Do not pull slack fiber bundle out of the BOF tube before assenbling
the plug to the bundl e jacket.

The optical fiber bundl e should now be fixed in the tapered tube plug
and should not nove into or out of the BOF tube during the connector
assenbly or fiber termnation processes.

For tubes containing individual BOF fibers only:

a. Wrk a small anmount of seal ant tape around the optical fibers
approximately 12 mm (0.5 in) fromthe end of the BCF tube.

b. Place the appropriate tapered tube plug around the optical fibers
and seal ant tape.

c. Press the plug into the BCOF tube.
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NOTE:

NOTE:

NOTE:

Step 9 -

NOTE:

NOTE:
Step 10 -

Step 11 -

NOTE:

Step 12 -
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The tapered tube plug may be coated with silicone caul ki ng conmpound
bef ore assenbly into the tube for enhanced watertight sealing.

Do not pull slack fiber out of the BOF tube before assenbling the plug
to the fibers.

The optical fibers should now be fixed in the tapered tube plug and
shoul d not move into or out of the BCOF tube during the connector
assenbly or fiber termnation processes.

Fol d the kevlar strength nenbers forward over the Gring and the
conpression ring. Tape the kevlar and BOF bundl e or BOF fibers
toget her at the end.

Tapi ng the kevl ar and BCF bundl e or BOF fibers together eases the
installation of the kevlar conpression nut.

The kevl ar shoul d be uniformy arranged around the conpression ring.

CGently feed the BOF bundl e, or fibers, and kevlar through the flat
washer and slide the washer up to the strain relief housing.

Gently feed the BCOF bundl e, or fibers, and kevlar through the kevlar
conpression nut and slide the nut up to the flat washer and strain
relief housing. Thread the conpression nut onto the strain relief
housi ng.

If the conpression nut cannot be threaded onto the strain relief

housi ng because of the anount of kevlar in the single tube-cable,
renove the conpression nut and ring fromthe cable, trimback sone of
the cable kevlar to the cable jacket, and return to step 3. The
amount of kevlar trimred shoul d be the m ni num amount necessary to

al low the conpression nut to thread onto the strain relief housing.
The kevl ar shoul d be trimred uniformy around the circunference of the
cabl e.

CAUTION Do not cut or nick the BOF fibers when cutting back the
kevl ar .

Tighten the kevlar conpression nut to 2.75 Nm (25 inch-pounds) using
the wench, the torque adapter, the hex adapter, and the torque tool

(see figure 5A1-31). Renove the wench and the other tools. Trimthe
excess kevlar even with the face of the kevlar conpression nut using
t he kevl ar shears.
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Compr ession

nut
OFCCs
Hex adapter
Wench Tor que
wrench
adapt er Tor que

wrench

FI QURE 5A1-31. Tightening the kevl ar conpressi on nut.

NOTE: The following steps nay be performed at this time or later in the
connector assenbly process before final assenbly of the backshell (see
3.3.10).

Step 13 -Side the 50 mmlength (2 in) Iength of outer heat shrink tubing over
the knurled end of the strain relief housing up to the shoul der.

CAUTION Do not overheat the cable. Prolonged exposure of the jacket
to tenperatures above 160°C (320°F) may damage the cabl e jacket.

Di scontinue heating of the tubing and allow the cabl e jacket to cool
before reheating if the cabl e jacket shows any signs of bubbling or
necki ng.

Starting at the strain relief housing, hold the heat gun approxi nately
100 mm (4 in) fromthe tubing and apply heat until the tubing shrinks
toatight fit and sealant is visible at the ends.

NOTE: Ensure that the heat shrink is properly sealed to the cable and
connector. The heat shrink on the connector is an integral part of
the BOF tube systemwatertight integrity.

Step 14 - For tubes containing BOF bundl es only:
a. Wsing the bundl e jacket stripper, renove the exposed bundl e jacket
in approximately 160 mm (6 in) lengths until all of the exposed
bundl e jacket is renoved.

NOTE: ce a short length of the bundl e jacket has been renoved, the
remaining |l ength can nornally be torn off of the bundl e by hand.

b. Wsing the clear jacket stripper, remve approxinmately 80 mm (3.0

in) of the clear inner jacket fromthe end of each 6-fi ber
subuni t.
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NOTE:
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If clear jacket stripper does not bite into the clear inner jacket,
position the clear jacket stripper at a 30 to 40 degree angle to
increase its bite

c. Find the ripcord fromanong the six fibers of each subunit.
Ensure that it is not crossed with any of the fibers. Wile
hol ding the group of fibers in one hand, pull the ripcord al ong
the bundle with the other hand. Pull the ripcord until it reaches
t he begi nning of the bundl e jacket.

The ripcord and fibers spiral along the bundle | ength. Take care to
follow the spiral when pulling the ripcord

d. Starting at the end of the fiber bundl e subunit, carefully pul
the group of fibers fromeach clear inner jacket.

e. Wsing the scissors, carefully cut away the ripcord and each cl ear
i nner j acket.

3.3.5 Fiber preparation

Step 1 -

NOTE

Step 2 -

NOTE:

NOTE

NOTE:
NOTE:

Feed each GFCC into a crinp sleeve and slide the sl eeve back fromthe
end of the OFCC. (NOTE nly use crinp sleeves intended for ternini.
Do not use crinp sleeves intended for other types of connectors. The
standard crinp sleeve for the termnus may be oriented in either
direction.)

For termnation of fiber with only a coating/buffer, a crinp sleeve is
not utilized. Feed each fiber intoa 6 nm(0.25 in) length of 3 nm
(0.12 in) heat shrink tubing.

Trimthe CGFCCs to the length (A + B+ Q shown in table 5A1-1V using
the kevl ar shears (see figure 5A1-32).

For fiber with only a coating/buffer, A + B should be used for the
coat ed/ buf fered fi ber |ength.

For the shell size 23 optional strain relief assenbly procedure (see
3.3.3.2), the cable strip length (dinmension A) used in the fiber
preparation process should be increased by 163 mnm (6.4 in) due to the
i ncreased | ength of cable jacket removed in the procedure.

The tol erance on dinensions Aand Bis +/- 1 nm(+/- 0.04 in).

Shorter val ues for dinension C may be used.
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TABLE 5A1-1V. Cable stripping di nensi ons.

D nensi ons
Connect or Backshel | rm (i n)
shel | size Confi gurati on A B c
Strai ght 67 10 22
(2.64) (0.39) (0.87)
45° 85 10 22
13 (3.35) (0.39) (0.87)
90° 85 10 22
(3.35) (0.39) (0.87)
Strai ght 67 10 22
(2.64) (0.39) (0.87)
15 45° 105 10 22
(4.13) (0.39) (0.87)
90° 105 10 22
(4.13) (0.39) (0.87)
Strai ght 70 10 22
(2.75) (0.39) (0.87)
23 45° 108 10 22
(4.25) (0.39) (0.87)
90° 108 10 22
(4.25) (0.39) (0.87)
-—— A —]
Strain relief
housi ng le— B
- C
OFCC j acket / Fi ber
Buf f er

FI GQURE 5A1-32. Cable stripping di mensions.

NOTE: The definition of dimensions A and B has been changed fromthe definition
used in M L-STD 2042A
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Step 3 -

NOTE:

NOTE:

Step 4 -

Step 5 -
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Renove the OFCC jackets back to the dinension (B + C shown in table
5A1-1V using the OFCC stripper and trimthe G-CC kevl ar so that
approximately 3 mm (0.12 in) extends past the CO-CC j acket (see figure
5A1- 32) .

The opti mumway to renove the OFCC jackets is to ring cut the jacket
with the GFCC stripper and pull the jacket off by hand. Pushing off
the OFCC jacket with a tightly held GFCC stripper can |lead to fiber
br eakage.

This step does not apply when termnating fiber with only a
coat i ng/ buf fer.

WARNI NG Wear safety gl asses when renoving the fiber buffer and
coating to avoid possible eye injury.

Renove the fiber buffers and coatings back to the dinmension (C shown
intable 5A1-1V using the buffer stripper (see figure 5A1-32). Renove
the buffer and coating in snall sections (approximately 6 nm (0.25 in)
at atime). (NOTE Normally, the buffer and coating are tightly
adhered to one another and cone off of the fiber at the sane tine.)

CAUTION  The uncoated fiber is inits most vulnerable state. Take
extreme care not to damage the fiber. Breakage of any one fiber from
this point until the connector is conpletely assenbled will require
repetition of this and the followi ng steps in order to naintain
approxi mately equal length of all the fibers in the cable.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with alcohol. Wpe only once fromthe end of the buffer
towards the end of the fiber. (NOTE Do not repeatedly w pe the bare
fiber, as this will weaken the fiber.)

3.3.5 Installation of termni onto fibers.

NOTE:

Step 1 -

Step 2 -

Step 3 -

NOTE:

Thi s procedure describes the process for installing ceramc termni
onto either nultinode or single-node fibers. The termni use epoxy to
secure the fiber and a crinp sleeve to capture the kevlar strength
nmenbers of the CFCCs.

Turn on the curing oven so that it attains the proper tenperature
before the termni are placed within it (approxinately 20 m nutes).

I nspect the terninus and verify that the ferrule hole is free and
clean of dirt. This can be acconplished by holding the front of the
termnus up to a light and verifying that the light is visible from
the rear of the terminus. |If |ight cannot be seen through the
termnus, push rmusic wire through the termnus hole to clear it. Then
blow dry air through the hole to renove any debris.

Renove the divider froma 2-part epoxy package and mx the two parts
together until the epoxy is a smooth uniformcolor (see figure 5A1-

33). The epoxy can be mxed by either repeatedly rolling or gently

sliding the divider over the package.

Alternatively, the epoxy may be nixed by massagi ng the epoxy package
by hand.
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CAUTION Do not introduce large air bubbles into the epoxy during the
m xi ng process. Large air bubbles in the epoxy can | ead to connector
failure during tenperature extremnes.

Di vider used to
m X epoxy

4--,'7‘..k

FI GURE 5A1-33. MXxing the epoxy.

Step 4 - Install the syringe tip on the syringe, renmove the plunger, and
squeeze the epoxy into the syringe. Replace the plunger

Step 5 - WARNING VWear safety gl asses whil e di spensing the epoxy to avoid
possi bl e eye injury.

Renove air pockets in the syringe by holding the tip of the syringe
upward and di spensi ng epoxy onto a wipe until it runs free and cl ear.

Step 6 - Slide the termnus, rear first, onto the syringe tip (see figure 5A1-
34). Keeping the syringe vertical, depress the plunger and slowy

inject epoxy into the termnus until it escapes out of the ferrule,
formng a very small bead. (NOTE Do not overfill. Be extrenely
careful not to get epoxy on the pin spring or other termnus moving
parts.)

Syringe | oaded _
Wit h epoxy Ter m nus

\\dm:mﬂn;nmm.

FI QURE 5A1-34. Injecting epoxy into the term nus.

Step 7 - Wthdraw the syringe fromthe termnus. Mintain sonme pressure on the
pl unger as the syringe is withdrawn so that the termnus is conpletely
filled with epoxy. Using a wi pe danpened with al cohol, w pe anway any
epoxy on the outer diameter of ferrule without disturbing the epoxy
bead.
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NOTE:

NOTE:

Step 8 -

Step 9 -

Step 10 -

NOTE:
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Aternatively, the terminus may be conpletely filled by naintaining a
l'ight pressure on the syringe plunger and all owi ng the epoxy to push
the termnus off of the syringe tip.

At this point, the terninus may be inserted into the cure adapter.
Refer to Step 13 for insertion of the ternminus into the cure adapter.

For termnation of GFCC s only: Feather the kevlar evenly around the
fiber and insert the fiber into the rear of the termnus (see figure
5A1-35). Gently work the fiber through the termnus until the buffer
seats against the rear of the ferrule. (The termnus should be
rotated around the fiber as the fiber is inserted.) The GFCC j acket
shoul d come up to the rear of the ternminus and the kevl ar shoul d
surround the rear of the terminus. Do not allow kevlar to enter the
rear of the termnus. Once inserted, do not allowthe fiber to slip
back.

Ter m nus

\

Fi ber

Kevl ar

Crinp sl eeve

FI QURE 5A1-35. |Inserting the fiber into the termnus.

For termnation of fiber with only a coating/buffer: Gently work the
fiber through the ternminus until the buffer seats against the rear of
the ferrule. (The term nus should be rotated around the fiber as the
fiber is inserted.) Once inserted, do not allowthe fiber to slip
back.

For termnation of GFCC' s only: Side the crinp sleeve over the
kevlar and crinp it to the rear of the termnus using the crinp tool.
(NOTE A small anount of epoxy may be added on the kevl ar near the
rear of the termnus before the crinp sleeve is installed. However,
no epoxy should be visible once the crinp sleeve is installed.)

If small wings are visible on the sides of the crinp sleeve after

crinping, rotate the termnus 60° in the crinp tool and crinp the
termnus a second tine.
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Step 11 -

NOTE:

Step 12 -

NOTE:

Step 13 -

Step 14 -

Step 15 -

Step 14 -
Step 15 -
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For termnation of fiber with only a coating/buffer: Wrk a snall
bead of seal ant tape around the fiber at the rear of the term nus.
Slide the heat shrink tube over the sealant tape and the rear of the
t er m nus.

CAUTION Do not overheat the coated/buffered optical fiber.
Di scontinue heating of the tubing and allow the fiber to cool before
reheating if the fiber shows any signs of discoloration or bubbling.

Shrink the heat shrink tube | oosely down over the termnus and opti cal
fiber.

Do not apply heat to the shink after initial shrinking. The heat
shrink does not have to shrink down snugly on the optical fiber.

For termnation of GFCC' s only: Verify that the kevlar does not
protrude excessively fromunder the crinp sl eeve. Excessive kevlar
protrusion will cause the termnus to not seat properly in the
finished connector. |If excessive kevlar protrudes fromunder the
crinp sleeve, trimit back using a razor bl ade.

If the termnus was inserted into the cure adapter in Step 7, then
Steps 13, 14 and 15 nay be onitted.

Verify that there is a snmall anount of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall
bead of epoxy on the terninus tip, carefully add a snmall armount of
epoxy around the fiber. (NOTE There should only be a snall amount
of epoxy around the fiber to support it later during the polishing
process. |If too nuch epoxy is around the fiber during the curing
process it may cause the fiber to crack.)

Usi ng a wi pe danpened with al cohol, carefully wipe away any excess
epoxy on the fiber that is nore than 2 mMmm (0.1 in) fromthe ferrule
tip surface.

Insert the ternminus into the cure adapter until it snaps into pl ace
(see figure 5A1-36.)

Pin or socket term nus

Cur e Adapt er

Crinp sl eeve

OFCC

FIGQURE 5A1-36. Inserting a termnus into a cure adapter.

Repeat steps 2 through 13 for each fiber to be termnated.

Pl ace the cure adapters in the curing oven, and position the cable
vertically over the oven using the cable stand, cable stand ring and
cable clip (see figure 5A1-37). Qure the epoxy for a m ninumof 10
m nutes (maxi numof 30 minutes) at 120°C (248°F). (NOTE Wien the
cable is positioned above the ternm nus, nake sure that no bends are
placed in the GFCCs or fiber. Each G-CC or fiber should enter the
termnus parallel to the termnus.)
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NOTE: Al ternate cure schedul es may be used with approval of the Naval
Surface Warfare Center (see 1.1.1).

Cabl e Stand Ri ng

Cabl e
Cabl e clips

~ Heater bl ock
Oven

Adapt er hol der Ve Adapt er hol der

— Cure adapter
Cur e adapter

FI GQURE 5A1-37. Termni in the curing oven.

Step 16 - Turn the curing oven off and renove the cure adapters and termni from
the curing oven. Allowthe cure adapters and termni to cool for
approxi mately 4 m nutes.

3.3.6 Polishing the fiber ends.

3.3.6.1 Flat end polish. This procedure will produce a termnus with a flat
end polish. This procedure is applicable only for nultimde applications.
Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate method, provided the followi ng requirements are satisfied:

a. The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 umdi anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nay be used if
aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The nachi ne polished termnus shall undergo the sanme quality check used
for the manual |y polished term nus as described herein

NOTE: The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - WARNLNG  VWear safety gl asses when scoring the fiber to avoid possible
eye injury.

Renove the termnus fromthe cure adapter and score the fiber close to

the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-38). (NOTE: Do not break the fibers
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NOTE:

NOTE:

Step 2 -

Step 3 -

Step 4 -
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with the cleaving tool.) Pull off each fiber with a gentle, straight

pull. Deposit the waste fiber in a trash container

The termini not being polished should be left in the cure adapters

during the polishing process to protect the fibers from breakage.

Fi ber
Cl eavi ng
tool

Term nus

\ Crinp sleeve

FI QURE 5A1-38. Scoring the fiber.

Before inserting the ternminus into the polishing tool, the termnus
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (This is referred to as air polishing the termnus.)

Rotate the top half of the polishing tool 90 degrees countercl ockw se
and separate the top fromthe base

Pl ace the end of the terninus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al-39)

I nsertion
t ool

Ter m nus

FIQJRE 5A1-39. P acing the termnus in the insertion tool

Insert the ternminus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-40). (NOTE
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Step 5 -

Step 6 -

Step 7 -

Step 8 -

NOTE

NOTE:
Step 9 -

NOTE:
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Dfficulty ininserting the termnus into the polishing tool may
i ndi cate epoxy on the outside of the terni nus that rmust be removed
bef ore proceedi ng.)

I nsertion
t ool

/

Pol i shi ng
tool top

FI QJRE 5A1-40. |Inserting the termnus in the polishing tool

Install the top half of the polishing tool on the bottom half and
rotate it clockwise (90 until it locks in place.

O ean the glass polishing plate, the backs of the polishing papers,
and the surface of the polishing tool using a w pe danmpened with
alcohol. Blowall of the surfaces dry with air

Pl ace the 5 umpolishing paper on the glass plate and start polishing
the termnus with very light pressure (the weight of the tool) using a
figure-8 nmotion. Do not overpolish the terminus. (NOTE The first
polish is conplete when all of the epoxy is al most gone fromthe tip
of the termnus.) Since the polishing tine varies with the amount of
epoxy present on the tip of the ternminus, inspect the termnus tip
frequently. Wenever the polishing tool is lifted, renove the grit
fromthe tool and the termnus with a w pe danpened wi th al cohol or
with air. Wien polishing is conplete, clean the term nus and the
pol i shing tool using a wi pe danpened with al cohol and bl ow t hemdry
with air. Performa rough inspection of the ferrule end using the eye
[ oop.

Repl ace the 5 umpaper with the 1 umpaper. Polish the termnus with
very light pressure using a figure-8 notion for approxinately 10 to 20
conpl ete moti ons.

The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the term nus.

The 1 umpolish may al so be perforned using wet paper

Repl ace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with very light pressure using a figure-8 notion
for approximately 10 to 20 conpl ete notions.

The final polish may al so be perforned using dry paper
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Step 10 -Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the ternmnus cavity of the polishing tool top and press
on the hilt of the renmoval tool until the tool clicks into place (see
figure 5A1-41). (NOTE Make sure that the removal tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the termnus out of the polishing tool. dean the
termnus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air

Term nus renoval tool
Pol i shi ng

\ 00 tool top

Hilt

Pl unger Ter m nus

FI GQURE 5A1-41. Renoving the termnus fromthe polishing tool

Step 11 - Repeat steps 1 through 10 for all of the termni
3.3.6.2 Doned end poli sh.

3.3.6.2.1 Standard procedure. This procedure will produce a termnus with a
doned end polish. This procedure is recommended for high quality nultinode
applications and single node applications with a minimumreturn [ oss requirement of
30 db. Procedures for hand polishing are contained herein. Machine polishing may
be used as an alternate nethod, provided the follow ng requirenents are satisfied:

a. The nmanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nylar backed, and 0.1 umdi anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nmay be used if
aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The machi ne polished termnus shall undergo the same quality check used
for the manual |y polished term nus as described herein

NOTE: The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - WARNING VWear safety gl asses when scoring the fiber to avoid possible
eye injury.
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Renove the termnus fromthe cure adapter and score the fiber close to
the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-42). (NOTE: Do not break the fibers
with the cleaving tool.) Pull off each fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container.

NOTE: The termini not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fi ber

Cl eaving
tool

\ Crinmp sleeve

FI QURE 5A1-42. Scoring the fiber.

NOTE: Before inserting the ternminus into the polishing tool, the term nus
nay be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (Thisis referred to as air polishing the termnus.)

Step 2 - Rotate the top half of the polishing tool 90° counterclockw se and
separate the top fromthe base.

Step 3 - Place the end of the ternminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-43).

I nsertion
t ool

Ter m nus

FI GQURE 5A1-43. Placing the termnus in the insertion tool.
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Insert the terninus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-44). (NOTE
Dfficulty ininserting the termnus into the polishing tool may

i ndi cate epoxy on outside of the termnus that nust be renoved before
pr oceedi ng.)

I nsertion
t ool

/

Pol i shi ng
tool top

FI QURE 5A1-44. |Inserting the termnus into the polishing tool

Step 5 -

Step 6 -

Step 7 -

Step 8 -

NOTE:

NOTE

Install the top half of the polishing tool on the bottomhalf and
rotate it clockwise (90° until it locks in place.

O ean the glass polishing plate, the resilient pad, the backs of the
pol i shing papers, and the surface of the polishing tool using a w pe
danpened with alcohol. Blowall of the surfaces dry with air

Pl ace the 5 umpolishing paper on the glass plate and start polishing
the termnus with very light pressure (the weight of the tool) using a
figure-8 nmotion. Do not overpolish the terminus. (NOTE The first
polish is conplete when alnost all of the epoxy is al most gone from
the tip of the termnus.) Since the polishing time varies with the
amount of epoxy present on the tip of the termnus, inspect the
termnus tip frequently. Wenever the polishing tool is lifted, renove
the grit fromthe tool and the termnus with a w pe danmpened wth

al cohol or with air. Wen polishing is conplete, clean the termnus
and the polishing tool using a w pe danpened with al cohol and bl ow
themdry with air. Performa rough inspection of the ferrule end
usi ng the eye | oop

Place the resilient pad on top of the glass plate. Place the 1 um
paper on the resilient pad. Wt the paper and polish the term nus
with no pressure using a figure-8 nmotion for approxi mately 10 conpl ete
not i ons.

The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the term nus.
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NOTE: The 1 umpolish may al so be performed using dry paper.

Step 9 - Replace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with no pressure using a figure-8 notion for
approxi mately 20 to 30 conpl ete noti ons.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Step 10 -Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the removal tool until the tool clicks into place (see
figure 5A1-45). (NOTE Make sure that the renoval tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the termnus out of the polishing tool. dean the
termnus and the polishing tool with a w pe danpened wi th al cohol and
blow themdry with air.

Ter m nus renoval tool

Pol i shi ng
\ tool top
— |
Hilt \\\\ _
Pl unger Ter m nus

FI QURE 5A1-45. Renoving the termnus fromthe polishing tool

Step 11 - Repeat steps 1 through 10 for all of the termni

3.3.6.2.2 Enhanced procedure. This procedure will produce a termnus with a
doned end polish. This procedure is typically used for single nmode applications with
a mnimumreturn | oss requirement of 40 db, or when specified in the contract.
Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate nethod, provided the followi ng requirements are satisfied:

a. The nanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nylar backed, 0.1 umdianond nyl ar backed, and ul trafine
nyl ar backed as used in hand polishing. (NOTE Aternate polishing
naterials nmay be used if authorized approval is obtained and the poli shing
machi ne i ncl udes the appropriate stops to prevent changes to the ferrule
l ength.)

b. The nachi ne polished termnus shall undergo the sanme quality check used
for the manual |y polished term nus as described herein
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NOTE: The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - Performsteps 1 through 9 of the standard polish procedure.

Step 2 - Replace the 0.1 umpaper with the ultrafine paper. Wt the paper and
polish the termnus wth |ight pressure using a figure-8 nmotion for 10
to 30 conpl ete notions.

NOTE: The gl ossy side of the ultrafine paper should be placed facing the
resilient pad.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Step 3 - Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the ternmnus cavity of the polishing tool top and press
on the hilt of the renoval tool until the tool clicks into place (see
figure 5A1-46). (NOTE Make sure that the removal tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the termnus out of the polishing tool. ean the
termnus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air.

Ter m nus renoval tool

- Pol i shi ng
\ ()o tool top
i ]
Hilt \ .
Pl unger Ter m nus

FI QURE 5A1-46. Renoving the termnus fromthe polishing tool.

Step 4 - Repeat steps 1 through 3 for all of the termni.
3.3.7 Quality check.

Step 1 - Examine the terninus with the optical nicroscope to ensure that the
optical surface is snooth and free of scratches, pits, chips, and
fractures (see figure 5A1-47). |f any defects are present, repeat the
polish with the 0.1 umpaper (and the ultrafine paper for enhanced
polish termni) or retermnate the fiber. (NOTE Do not polish the
termnus nore than necessary to pass the quality check.) A high
intensity back light may be used to illuninate the fiber during the
qual ity check.
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Accept abl e Unaccept abl e
B @ ‘ ‘ ‘ ‘
Cl addi ng
No deep Chi p out of Deep scratches Pits in Fract ured
scrat ches or fiber end i n cl addi ng fiber end fiber

chips in fiber

FI QURE 5A1-47. Quality check.

NOTE: Dependi ng on the optical nicroscope used, viewi ng quality may be
different.
NOTE: A smal | nunber of very light scratches (e.g. scratches that can barely

be seen) is mninally acceptable.

3.3.8 Installation of the termnus into the connector insert.

NOTE: I nspect the connector insert for dirt or other debris before
installing termni into the insert. dean dirty inserts prior to

installing termni.

NOTE: Proceed to step la for straight (in-line) backshell connectors.
Proceed to step 1b for 45° or 90° (angl e) backshell connectors.

Step la -Fit the spacing shafts of the insert into the notches in the face of
the strain relief until they snap into place (see figure 5Al1-48).
Proceed to step 2.

Strain relief

I nsert spacing
shafts

FI QURE 5A1-48. |Installing the spacing shafts.

Step 1b -Side the strain relief/cable assenbly into the backshell. Wen the
strain relief assenbly stops, rotate the backshell until the strain
relief assenbly aligns with the backshell. Wen they are aligned,

fully seat the strain relief assenbly by sliding it the rest of the
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Step 2 -

Step 3 -

NOTE:

Step 4 -
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way i nto the backshell. (NOTE: A properly seated strain relief
assenbly shoul d be recessed approxinately 10 mm (.4 in) fromthe rear
of the backshell.) Proceed to step 2.

Place the end of the terninus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5A1-43).

Place the termnus in the proper cavity in the rear of the connector
insert. Apply pressure with the insertion tool until the termnus
snaps into place (see figure 5A1-49). Renove the tool by pulling
straight back. (NOTE: A properly inserted terminus will have some
axial “play” within the insert cavity.)

A socket termnus, unlike a pin termnus, will require installation of
the alignment sleeve after seating the termnus. Proceed to step 4
bel ow for socket termni. For pintermni repeat steps 2 and 3 for
the rest of the termni.

I nsert

Strain
relief

Ter m nus

I nsertion tool

FI QURE 5A1-49. |Installing the termnus in the insert.

Pl ace the end of the socket term nus alignnent sleeve installation and
renoval tool into the solid end of the alignment sleeve, depress the
pl unger to grasp the alignnment sleeve, and place the sleeve into the
socket termnus cavity in the face of the insert (see figure 5A1-50).
Rel ease the plunger and press until the sl eeve snaps onto the groove
on the ceramc terni nus body.

CAUTION Do not rotate the tool after the sleeve is installed in the
i nsert.

CAUTION Do not press the sleeve into place with the plunger
depressed. This nmay cause danage to the inner ceramc tube.

Renove the tool by pulling straight back. Proceed to step 5 bel ow
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Al i gnnent sl eeve insertion
and renoval tool

Pl unger Connect or

FI QURE 5A1-50. Installing the alignnent sl eeve.

Step 5 - Repeat steps 1 through 4 for all of the termni.

3.3.9 Renoval of the termni fromthe connector insert.

NOTE: Performthis procedure only if the termni are to be renoved fromthe
connect or.
NOTE: Proceed to step 1 below for socket termni. Proceed to step 2 bel ow

for pintermni.
Step 1 - CAUTION Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termni using the
termnus alignnent sleeve installation and renoval tool by inserting
the tool end into the alignment sleeve and depressing the plunger so
that the tool grasps the sleeve. Pull the sleeve strai ght back.
Proceed to step 2.

Step 2 - Insert the termnus removal tool into the termnus cavity fromthe
front of the insert and press on the hilt of the tool until it snaps
into place (see figure 5A1-51). (NOTE Make sure that the renoval
tool is clean before inserting the tool into the ternmnus cavity.)
Depress the plunger to slide the termnus out the rear of the insert.
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Term nus renoval
I nsert Hilt t ool

Pl unger

FI GQURE 5A1-51. Renoving the termnus fromthe insert.

3.3.10 Assenbly of the backshell

NOTE:

NOTE:

3.3.10.1
Step 1 -

If the heat shrink was not applied to the connector strain relief
during the initial strain relief assenbly, conplete steps 11, 12, and
13 of 3.3.3.1 before continuing.

45° and 90° backshel I s have two avail abl e cl ocki ng positions and are
normal |y shipped with the backshell clocked at either 0° or 180°
referenced to the naster key. |If other backshell clocking positions
are required, the backshell adapter must be decoupl ed fromthe
connector plug, rotated to the required clocking position, and then
re-coupled to the plug. Thread | ocking compound is used on the plug
and backshel | adapter threads and nust be repl aced when re-coupling
t he backshel | adapter to the plug at a torque of 8.6 Nm (75 in-1bs).

Strai ght backshel | s.

Slide the insert/strain relief/cable assenbly into the backshell (see
figure 5A1-52). Wen the insert stops, rotate the backshell until the

key on the insert aligns with the keyway in the backshell. Wen they
are aligned, fully seat the insert by sliding the insert/strain
relief/cable assenbly the rest of the way into the backshell. (NOTE

A properly seated insert should cause the strain relief assenbly to be
recessed approxinmately 10 mm (.4 in) fromthe rear of the backshell.)

=

FI QURE 5A1-52. Assenbling the backshell .
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Step 2 - CAUTION Make sure that the insert key is properly aligned in the

NOTE:

NOTE

Step 3 -

3.3.10.2

Step 1 -

Step 2 -

NOTE:

NOTE

Step 3 -

connector shell keyway and the insert fully seated in the connector
shel | before threading the conpression nut into the backshell

Failure to properly seat the insert in the connector shell wll cause
breakage of the spacer shafts when the conpression nut is threaded
into the connector shell

Slide the conpression nut up to the backshell, thread it into the
backshel | and tighten it using the spanner wench, torque wench and
backshell grip to 6.6 Nm (60 inch-pounds). Use care to not nick or
scratch the backshel |l coating during assenbly.

For assenbly of backshells for BCOF tube cables, ensure that the
backshel | is properly mated and tightened. The backshell and
connector is an integral part of the BCOF tube systemwaterti ght
integrity.

For shell size 23 backshells, use the strap wench, torque w ench, and
backshel |l grip to tighten the conpression nut to the backshell

Install the plastic protective cap over the front of the connector

45° and 90° (angl e) backshel|s.

CAUTION  Make sure that the GFCCs will not be pinched between the two
backshel I hal ves before assenbling the backshel |l hal ves.

Assenbl e the two backshel | hal ves together using a screwdriver.

Slide the conpression nut up to the backshell, thread it into the
backshel | and tighten it using the spanner wench, torque wench and
backshell grip to 6.6 Nm (60 inch-pounds). Use care to not nick or
scratch the backshell coating during assenbly.

For assenbly of backshells for BCOF tube cables, ensure that the
backshel | is properly mated and tightened. The backshell and
connector is an integral part of the BCOF tube systemwaterti ght
integrity.

For shell size 23 backshells, use the strap wench, torque w ench, and
backshel |l grip to tighten the conpression nut to the backshel |

Install the plastic protective cap over the front of the connector
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3.4 Procedure I11. Method 5A1-3 Installation of connectors with insert
retention nuts. This method shall be used to assenbl e connectors with part nunbers
M28876/ 1 and M28876/11 configured with insert retention nuts onto O-CCs.

NOTE: This procedure is applicable in the installation of connector
receptacl es into equi pment where the ternination is acconplished on
OFCCs.  This procedure is not appropriate for the installation of
pl ugs or receptacles onto multifiber cables.

3.4.1 Equipnent and materials. The equipnent and naterials in table 5A1-V
shal |l be used to performthis procedure:

TABLE 5A1-V. Equipnent and naterials.

Descri ption Quantity
Rul er 1
Wpes (NAVSEA DW5 6872813-22 or equal ) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able 1
type)
Canned air or conpressed air As required
CFCC strip tool (NAVSEA DW5 6872813-10 or equal) 1
Kevl ar shears (NAVSEA DW: 6872813- 16 or equal) 1
Safety gl asses 1
Buffer strip tool (NAVSEA DWG 6872813-9 or equal) 1
O eani ng wire (NAVSEA DW5 6872813-32 or equal) As required
Epoxy (M L- PRF- 24792) As required
Syringe with dispensing needl es (NAVSEA DW5 6872813- 27 or As required
equal )
Cinp tool (NAVSEA DW5 6872813-17 or equal) 1
Razor bl ade 1
Qure adapters (NAVSEA DW5 6872813-19 or equal) As required
Curi ng oven (NAVSEA DW5 6872813-19 or equal) 1
Cabl e stand ( NAVSEA DW5 6872813-19 or equal) 1
Cabl e stand ri ng (NAVSEA DW5 6872813-19 or equal) 1
Cable clip (NAVSEA DW5 6872813-19 or equal) 1
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TABLE 5A1-V. Equipnent and materials — conti nued.

Description Quantity
O eaver (NAVSEA DW5 6872813-7 or equal) 1
Pol i shing paper (5 um al um num oxi de, foam backed) (NAVSEA As required
DW5 6872813- 24 or equal)
Pol i shing tool ceramc termni (NAVSEA DW5 6872813- 18 or 1
equal )
Term nus insertion tool (NAVSEA DW5 6872813-2 or equal ) 1
Term nus insertion tool 90E ( NAVSEA DW5 6872813-15 or equal ) 1
d ass polishing plate (NAVSEA DW5 6872813-3 or equal) 1
7X eye | oupe 1
Pol i shing paper (1 um al um num oxi de, nylar backed) (NAVSEA As required
DW5 6872813- 23 or equal)
VWater bottle (seal abl e type) 1
Term nus renoval tool (NAVSEA DW5 6872813-6 or equal ) 1
pti cal m croscope 400X ( NAVSEA DW5 6872813- 28 or equal ) 1
A ignment sleeve insertion and rermoval tool (ceramc 1
t erm ni ) (NAVSEA DWG 6872813-4 or equal)
Protective caps (plastic) As required
Pol i shing paper (0.1 umdiarond, nylar backed) (NAVSEA DW5 As required
6872813-41 or equal)
Resilient pad (70 to 90 duroreter) ( NAVSEA DW5 6872813- 42 or 1
equal )
Pol i shing paper (ultrafine, nylar backed) (JDS Qotics HG5D As required
or equal)

CAUTI O\ Throughout the termnation process, cleanliness is critical to
obtaining a high optical quality connector. Make sure that your hands
and the work area are as clean as possible to mninize the ingress of

dirt into the connector parts.

NOTE: Verify that the epoxy shelf life has not expired.

Do not use epoxy

with an expiration date that has passed. FEpoxy shelf life can be
extended if the epoxy is refrigerated. Contact the epoxy vendor or
the Naval Surface Warfare Center (see 1.1.1) for additional

i nformati on.
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3.4.2 Cable and fiber preparation.

Step 1 -

Step 2 -

Step 3 -

NOTE:

Step 4 -

Step 5 -

NOTE:

Step 6 -

Step 7 -

Ensure the OFCCs are the correct type as specified on the applicable
cabl e di agram

Measure the CFCCs to the required length. Then add sufficient slack
to allowfor at least two retermnations [40 nm (1.6 in) of slack
shoul d be sufficient for one reterm nation].

O ean the OFCC outer jackets with a w pe danpened wi th al cohol and
blow themdry with air.

Keep the OFCCs and connector parts free fromoil, dirt and grease
t hroughout the installation procedure. |f cleaning is necessary, use
a wi pe danpened with al cohol and blow the part dry with air.

Feed each OFCC into a crinp sleeve and slide the sl eeve back fromthe
end of the GFCC. (NOTE Only use crinp sleeves intended for ternini.
Do not use crinp sleeves intended for other types of connectors. The
standard crinp sleeve for the termnus may be oriented in either
direction.)

Renove the OFCC jackets back 32 m (1.26 in) fromthe end of the fiber
using the OFCC stripper and trimthe GFCC kevl ar using the kevl ar
shears so that approximately 3 mm (0.12 in) extends past the G-CC

j acket .

The opti mumway to renove the OFCC jackets is to ring cut the jacket
with the GFCC stripper and pull the jacket off by hand. Pushing off
the OFCC jacket with a tightly held GFCC stripper can |lead to fiber
br eakage.

WARNLNG Wear safety gl asses when renoving the fiber buffer and
coating to avoid possible eye injury.

Renove the fiber buffers and coatings back 22 mm (0.87 in) fromthe
end of the fiber using the buffer stripper. Renove the buffer and
coating in snall sections (approxinmately 6 nm (0.25 in) at a time.)
(NOTE  Normal ly, the buffer and coating are tightly adhered to one
anot her and come off of the fiber at the same tine.)

CAUTION  The uncoated fiber is inits nost vul nerable state. Take
extreme care not to damage the fiber.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with alcohol. Wpe only once fromthe end of the buffer
towards the end of the fiber. (NOTE Do not repeatedly w pe the bare
fiber, as this will weaken the fiber.)

3.4.3 Installation of the termni onto the fibers.

NOTE:

Step 1 -

Thi s procedure describes the process for installing ceramc termni
onto either nultinode or single-node fibers. The termni use epoxy to
secure the fiber and a crinp sleeve to capture the kevlar strength
nmenbers of the CFCCs.

Turn on the curing oven so that it attains the proper tenperature
before the termni are placed within it (approxinmately 20 m nutes).
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Step 2 -

Step 3 -

NOTE

Step 4 -

Step 5 -

Step 6 -
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I nspect the ternminus and verify that the ferrule hole is free and
clean of dirt. This can be acconplished by holding the front of the
termnus up to a light and verifying that the light is visible from
the rear of the termnus. |If |light cannot be seen through the
termnus, push rmusic wire through the termnus hole to clear it. Then
bl ow dry air through the hole to remove any debris.

Renove the divider froma 2-part epoxy package and mx the two parts
together until the epoxy is a smooth uniformcolor (see figure 5Al-

53). The epoxy can be mxed by either repeatedly rolling or gently
sliding the divider over the package.

Di vi der used to
m X epoxy

A-I,'m..k

FI QURE 5A1-53. MXxing the epoxy.

A ternatively, the epoxy may be nixed by massagi ng the epoxy package
by hand.

CAUTION Do not introduce |arge air bubbles into the epoxy during the
m xi ng process. Large air bubbles in the epoxy can | ead to connector
failure during tenperature extremnes.

Install the syringe tip on the syringe, renmove the plunger, and
squeeze the epoxy into the syringe. Replace the plunger

WARNI NG  Wear safety gl asses whil e dispensing the epoxy to avoid
possi bl e eye injury.

Renove air pockets in the syringe by holding the tip of the syringe
upward and di spensi ng epoxy onto a wipe until it runs free and cl ear.

Slide the termnus, rear first, onto the syringe tip (see figure 5Al-
54). Keeping the syringe vertical, depress the plunger and slowy
inject epoxy into the terminus until it escapes out of the ferrule,
formng a very small bead. (NOTE Do not overfill. Be extrenely
careful not to get epoxy on the pin spring or other termnus moving
parts.)
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FI QURE 5A1-54. |njecting epoxy into the termnus.

Step 7 - Wthdraw the syringe fromthe termnus. Mintain some pressure on the

NOTE:

NOTE:

Step 8 -

pl unger as the syringe is withdrawn so that the termnus is conpletely
filled with epoxy. Using a wi pe danpened with al cohol, w pe away any
epoxy on the outer diameter of ferrule w thout disturbing the epoxy
bead.

Aternatively, the terminus may be conpletely filled by nmaintaining a
l'ight pressure on the syringe plunger and al |l owi ng the epoxy to push
the termnus off of the syringe tip.

At this point, the terninus may be inserted into the cure adapter.
Refer to Step 13 for insertion of the terminus into the cure adapter.

Feat her the kevlar evenly around the fiber and insert the fiber into
the rear of the termnus (see figure 5A1-55). Gently work the fiber
through the termnus until the buffer seats against the rear of the
ferrule. (The termnus should be rotated around the fiber as the
fiber is inserted.) The CGFCC j acket should cone up to the rear of the
term nus and the kevlar should surround the rear of the terminus. Do
not allow kevlar to enter the rear of the terminus. nce inserted, do
not allow the fiber to slip back.
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Step 9 -

NOTE:

Step 10 -

NOTE:

Step 11 -

Step 12 -

Step 13 -
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Ter m nus

\

Fi ber

Buf f er

Kevl ar

Crinp sl eeve

FI QURE 5A1-55. |Inserting the fiber into the termnus.

Slide the crinp sleeve over the kevlar and crinp it to the rear of the
termnus using the crinp tool. (NOTE A snall anobunt of epoxy may be
added on the kevlar near the rear of the termnus before the crinp
sleeve is installed. However, no epoxy shoul d be visible once the
crinp sleeve is installed.)

If small wings are visible on the sides of the crinp sleeve after
crinping, rotate the termnus 60° in the crinp tool and crinp the
termnus a second tine.

Verify that the kevlar does not protrude excessively fromunder the
crinp sleeve. Excessive kevlar protrusion will cause the termnus to
not seat properly in the finished connector. |If excessive kevlar
protrudes fromunder the crinp sleeve, trimit back using a razor

bl ade.

If the termnus was inserted into the cure adapter in Step 7, then
Steps 11, 12 and 13 nay be onitted.

Verify that there is a snall anount of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall
bead of epoxy on the terninus tip, carefully add a snmall armount of
epoxy around the fiber. (NOTE There should only be a snall amount
of epoxy around the fiber to support it later during the polishing
process. |If too nuch epoxy is around the fiber during the curing
process it may cause the fiber to crack.)

Usi ng a wi pe danpened with al cohol, carefully wi pe away any excess
epoxy on the fiber that is nore than 2 mm (0.1 in) fromthe ferrule
tip surface.

Insert the ternminus into the cure adapter until it snaps into pl ace
(see figure 5A1-56).
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Pin or socket term nus
Cur e Adapt er

Crinp sl eeve

OFCC

FI GQURE 5A1-56. Inserting a termnus into a cure adapter.

Step 14 - Repeat steps 2 through 13 for each fiber to be termnated.

Step 15 -Place the cure adapters in the curing oven, and position the OFCCs
vertically over the oven using the cable stand, cable stand ring and
cable clip (see figure 5A1-57). Qure the epoxy for a m ni numof 10
m nutes (maxi numof 30 minutes) at 120°C (248°F). (NOTE Wien the
OFQCCs are positioned above the ternmini, nmake sure that no bends are
pl aced in the OFCCs. Each CGFCC should enter the termnus parallel to
the termnus.)

NOTE: A ternate cure schedul es may be used with approval of the Naval
Surface Warfare Center (see 1.1.1).

Cabl e Stand Ring Cabl e stand

Cabl e clips

Heat er bl ock
Oven

Adapt er hol ders

Adapt er hol ders Ve
[ Cure adapter

Cur e adapter

FI GQURE 5A1-57. Termni in the curing oven.

Step 16 - Turn the curing oven off and renove the termni fromthe curing oven.
A low the cure adapters and ternini to cool for approxinately 4
m nut es.

3.4.4 Polishing the fiber ends.

3.4.4.1 Flat end polish. This procedure will produce a termnus with a flat
end polish. This procedure is applicable only for nultimode applications.

5Al- 66 Met hod 5A1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 5B( SH)

Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate method, provided the follow ng requirements are satisfied:

a.

NOTE

Step

NOTE

NOTE:

Step

Step

The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 um di anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nay be used if

aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

The nachi ne polished termnus shall undergo the sanme quality check used
for the manual |y polished term nus as described herein

The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

1- WARNNNG \Wear safety gl asses when scoring the fiber to avoi d possible
eye injury.

Renove the termnus fromthe cure adapter and score the fiber close to
the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-58). (NOTE: Do not break the fibers
with the cleaving tool.) Pull off each fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container

The termini not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fi ber

d eaving
t ool

\ Crinmp sleeve

FI GQURE 5A1-58. Scoring the fiber.

Before inserting the terninus into the polishing tool, the termnus
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (Thisis referred to as air polishing the termnus.)

2 - Rotate the top half of the polishing tool 90° counterclockw se and
separate the top fromthe base

3 - Place the end of the terminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al-59)
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Step 4 -

Step 5 -

Step 6 -

Step 7 -
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I nsertion
t ool

Ter m nus

FI QURE 5A1-59. P acing the termnus in the insertion tool

Insert the ternminus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-60). (NOTE
Dfficulty ininserting the termnus into the polishing tool may

i ndi cate epoxy on outside of the termnus, which nust be reroved

bef ore proceeding.)

I nsertion
t ool

/

Pol i shi ng
tool top

FI GQURE 5A1-60. Inserting the termnus in the polishing tool

Install the top half of the polishing tool on the bottomhal f and
rotate it clockwise (90° until it locks in place.

O ean the glass polishing plate, the backs of the polishing papers,
and the surface of the polishing tool using a w pe danmpened with
al cohol. Blowall of the surfaces dry with air

Place the 5 um polishing paper on the glass plate and start polishing
the termnus with very light pressure (the weight of the tool) using a
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figure-8 nmotion. Do not overpolish the terminus. (NOTE The first
polish is conplete when all of the epoxy is al most gone fromthe tip
of the terminus.) Since the polishing tine varies with the amount of
epoxy present on the tip of the ternminus, inspect the termnus tip
frequently. Wenever the polishing tool is lifted, renove the grit
fromthe tool and the termnus with a w pe danpened wi th al cohol or
with air. Wien polishing is conplete, clean the termnus and the

pol i shing tool using a wi pe danpened with al cohol and bl ow themdry
with air. Performa rough inspection of the ferrule end using the eye
[ oop.

Step 8 - Replace the 5 umpaper with the 1 umpaper. Polish the termnus with
very light pressure using a figure-8 notion for approxinately 10 to 20
conpl ete noti ons.

NOTE: The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the term nus.

NOTE: The 1 umpolish may al so be performed using wet paper.

Step 9 - Replace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with very light pressure using a figure-8 notion
for approximately 10 to 20 conpl ete notions.

NOTE: The final polish may al so be perforned using dry paper.

Step 10 -Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the removal tool until the tool clicks into place (see
figure 5A1-61). (NOTE Make sure that the renoval tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the terminus out of the polishing tool. dean the
termnus and the polishing tool with a w pe danpened wi th al cohol and
blow themdry with air.

Ter m nus renoval tool

- Pol i shi ng
\ 0 tool top
— IFZ '\\
\ Hilt )
Pl unger Ter m nus

=

[

FI QURE 5A1-61. Renoving the termnus fromthe polishing tool.

Step 11 - Repeat steps 1 through 10 for all of the termni.
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3.4.4.2 Doned end polish.

3.4.4.2.1 Standard procedure. This procedure will produce a termnus with a
doned end polish. This procedure is recomrended for high quality multimode
applications and single node applications with a minimumreturn | oss requirement of
30 db. Procedures for hand polishing are contained herein. Machine polishing may
be used as an alternate nethod, provided the followi ng requirenents are satisfied:

a.

NOTE:

The nmanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 umdi anond nyl ar backed as used in
hand polishing. (NOTE Aternate polishing materials nmay be used if

aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

The machi ne polished termnus shall undergo the same quality check used
for the manual |y polished term nus as described herein

The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1- WARNING \Wear safety glasses when scoring the fiber to avoid possible

NOTE:

NOTE:

Step

eye injury.

Renove the termnus fromthe cure adapter and score the fiber close to
the termnus tip at the epoxy interface using one short |ight stroke
with cleaving tool (see figure 5A1-62). (NOTE: Do not break the fibers
with the cleaving tool.) Pull off each fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container

The termini not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fi ber

C eaving
tool

\ Crinp sleeve

FI GQURE 5A1-62. Scoring the fiber.

Before inserting the ternminus into the polishing tool, the termnus
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the terninus
tip. (Thisis referred to as air polishing the termnus.)

2 - Rotate the top half of the polishing tool 90° countercl ockw se and
separate the top fromthe base

5A1-70 Met hod 5A1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 5B( SH)

Step 3 - Place the end of the ternminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-63).

I nsertion
t ool

Ter m nus

FI QJRE 5A1-63. Placing the terminus in the insertion tool.

Step 4 - Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-64). (NOTE
Dfficulty ininserting the termnus into the polishing tool may
i ndi cate epoxy on outside of the termnus that nust be renoved before
pr oceedi ng. )

I nsertion
t ool

Pol i shi ng
tool top

FI GQURE 5A1-64. Inserting the termnus into the polishing tool.

Step 5 - Install the top half of the polishing tool on the bottomhal f and
rotate it clockwise (90° until it locks in place.

Step 6 - Aean the glass polishing plate, the resilient pad, the backs of the
pol i shing papers, and the surface of the polishing tool using a w pe
danpened with alcohol. Blow all of the surfaces dry with air.

Step 7 - Place the 5 um polishing paper on the glass plate and start polishing
the termnus with very light pressure (the weight of the tool) using a
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Step 8 -

NOTE:

NOTE:

NOTE:
Step 9 -

NOTE:

Step 10 -
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figure-8 nmotion. Do not overpolish the terminus. (NOTE The first
polish is conplete when all of the epoxy is al most gone fromthe tip
of the terminus.) Since the polishing tine varies with the amount of
epoxy present on the tip of the ternminus, inspect the termnus tip
frequently. Wenever the polishing tool is lifted, renove the grit
fromthe tool and the termnus with a w pe danpened wi th al cohol or
with air. Wien polishing is conplete, clean the termnus and the

pol i shing tool using a wi pe danpened with al cohol and bl ow themdry
with air. Performa rough inspection of the ferrule end using the eye
[ oop.

Place the resilient pad on top of the glass plate. Place the 1 um
paper on the resilient pad. Wt the paper and polish the term nus
with no pressure using a figure-8 motion for approxi mately 10 conpl ete
noti ons.

The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the term nus.

The 1 umpolish may al so be performed using dry paper.

Repl ace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the termnus with no pressure using a figure-8 notion for
approxi mately 20 to 30 conpl ete notions.

The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Rotate the top of the polishing tool counterclockw se (909 and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the termnus cavity of the polishing tool top and press
on the hilt of the removal tool until the tool clicks into place (see
figure 5A1-65). (NOTE Make sure that the renoval tool is clean
before inserting the tool into the termnus cavity.) Depress the

pl unger and slide the termnus out of the polishing tool. dean the
termnus and the polishing tool with a w pe danpened wi th al cohol and
blow themdry with air.
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Ter m nus renoval too
- Pol i shi ng
\ 00 tool top
0

Hilt

Pl unger Ter m nus

FI QURE 5A1-65. Renoving the termnus fromthe polishing tool

Step 11 - Repeat steps 1 through 10 for all of the termni

3.4.4.2.2 Enhanced procedure. This procedure will produce a termnus with a
doned end polish. This procedure is typically used for single nmode applications with
a mnimumreturn | oss requirement of 40 db, or when specified in the contract.
Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate nethod, provided the followi ng requirements are satisfied:

a. The nanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nylar backed, 0.1 umdianond nyl ar backed, and ul trafine
nyl ar backed as used in hand polishing. (NOTE Aternate polishing
naterials nmay be used if authorized approval is obtained and the poli shing
machi ne i ncl udes the appropriate stops to prevent changes to the ferrule
l ength.)

b. The nachi ne polished termnus shall undergo the same quality check used
for the manual ly polished term nus as described herein

NOTE: The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - Performsteps 1 through 9 of the standard polish procedure.

Step 2 - Replace the 0.1 umpaper with the ultrafine paper. Wt the paper and
polish the termnus with |ight pressure using a figure-8 nmotion for 10
to 30 conpl ete notions.

NOTE: The gl ossy side of the ultrafine paper should be placed facing the
resilient pad.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Step 3 - Rotate the top of the polishing tool counterclockw se (90°) and
separate the top fromthe base. Insert the termnus removal tool into
the bottomof the terminus cavity of the polishing tool top and press
on the hilt of the removal tool until the tool clicks into place (see
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figure 5A1-66). (NOTE Make sure that the renoval tool is clean
before inserting the tool into the termnus cavity.) Depress the
pl unger and slide the terminus out of the polishing tool. dean the

termnus and the polishing tool with a w pe danpened wi th al cohol and
blow themdry with air.

Term nus renoval tool

- Pol i shi ng
\ ()0 tool top
] }F \
\ Hilt )
Pl unger Ter m nus

=

FI QJURE 5A1-66. Renoving the termnus fromthe polishing tool.

Step 4 - Repeat steps 1 through 3 for all of the termni.
3.4.5 Quality check.

Step 1 - Examine the terninus with the optical nicroscope to ensure that the
optical surface is snooth and free of scratches, pits, chips, and
fractures (see figure 5A1-67). |If any defects are present, repeat the
polish with the 0.1 umpaper (and the ultrafine paper for enhanced
polish termini) or retermnate the fiber. (NOTE Do not polish the
termnus nore than necessary to pass the quality check.) A high

intensity back light may be used to illuninate the fiber during the
qual ity check.

Accept abl e Unaccept abl e
B @ ‘ ‘ ‘ ‘
Cl addi ng
No deep Chi p out of Deep scratches Pits in Fract ured
scratches or fiber end i n cl addi ng fiber end fiber

chips in fiber

FI QURE 5A1-67. Quality check.

NOTE: Dependi ng on the optical nicroscope used, view ng quality may be
different.
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A smal | nunber of very light scratches (e.g. scratches that can barely
be seen) is mninally acceptable.

3.4.6 Installation of the termnus into the connector insert.

NOTE:

Step 1 -

Step 2 -

NOTE:

Step 3 -

I nspect the connector insert for dirt or other debris before
installing termni into the insert. dean dirty inserts prior to
installing termni.

Place the end of the ternminus insertion tool at the rear of the crinp
sleeve with the GFCC laid in the tool channel (see figure 5Al1-63).

Place the termnus in the proper cavity in the rear of the connector
insert. Apply pressure with the insertion tool until the termnus
snaps into place (see figure 5A1-68). Remove the tool by pulling
straight back. (NOTE: A properly inserted terminus will have some
axial "play" within the insert cavity.)

—

Connect or

I nsertion tool

FI QURE 5A1-68. |Installing the termnus in the insert.

A socket termnus, unlike a pin termnus, will require installation of
the alignment sleeve after seating the termnus. Proceed to step 3
bel ow for socket termni. For pintermni repeat steps 1 and 2 for
the rest of the termni.

Pl ace the end of the socket termnus alignnent sleeve installation and
renoval tool into the solid end of the alignment sleeve, depress the
pl unger to grasp the alignnent sleeve, and place the sleeve into the
socket termnus cavity in the face of the insert (see figure 5A1-69).
Rel ease the plunger and press until the sl eeve snaps onto the groove
on the ceranic ternm nus body.

CAUTION Do not rotate the tool after the sleeve is installed in the
i nsert.
CAUTION Do not press the sleeve into place with the plunger

depressed. This nmay cause danage to the inner ceramc tube.

Renove the tool by pulling straight back. Proceed to step 4 bel ow
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Al ignnment sl eeve insertion
and renoval tool

Pl unger Connect or

FI QURE 5A1-69. |Installing the alignnent sl eeve.

Repeat steps 1 through 3 for all of the termni.

Install the plastic protective cap over the front of the connector.

3.4.7 Renoval of the termni fromthe connector insert.

NOTE:

NOTE:

Step 1 -

Step 2 -

Performthis procedure only if the termni are to be renoved fromthe
connect or.

Proceed to step 1 below for socket termni. Proceed to step 2 bel ow
for pintermni.

CAUTION Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termni using the
termnus alignnent sleeve installation and renoval tool by inserting
the tool end into the alignment sleeve and depressing the plunger so
that the tool grasps the sleeve. Pull the sleeve strai ght back.
Proceed to step 2.

Insert the terninus renoval tool into the termnus cavity fromthe
front of the insert and press on the hilt of the tool until it snaps
into place (see figure 5A1-70). (NOTE Make sure that the renoval
tool is clean before inserting the tool into the ternnus cavity.)
Depress the plunger to slide the termnus out the rear of the insert.
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Ter m nus renoval
I nsert Hilt t ool

(:. T

Pl unger

FI GQURE 5A1-70. Renoving the termnus fromthe insert.

3.5 Procedure IV. Method 5A1-4 Installation of connectors with light duty
strain reliefs. This nethod shall be used to assenble connectors with part nunbers
Me8876/ 1 and M28876/11 configured with light duty strain reliefs onto OFCCs.

(This section is intentionally left blank. These products are currently under
devel oprment. Procedures addressing these products will be included within this
standard at a |ater date.)
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METHOD 5B1

SI NGLE TERM NUS CONNECTCR | NSTALLATI ON
1. SCCPE

1.1 Scope. This nethod shall be used for installing ML-C 83522 single

termnus (light duty) connectors onto COFCCs.
2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equiprent and materials in table 5B1-1 shall be used to performthis

pr ocedur e:
TABLE 5B1-1. Egquipnent and materials.
Description Quantity
Wpes (NAVSEA DW5 6872811-18) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
CFCC strip tool (NAVSEA DW5 6872811-10 or equal) 1
Kevl ar shears (NAVSEA DW5 6872811- 16)
Safety gl asses 1
Rul er 1
Buf fer strip tool (NAVSEA DA 6872811-9 or equal) 1
d eani ng wire (NAVSEA DW5 6872811-24 or equal) As required
Epoxy (M L- PRF- 24792) As required
Syringe with dispensing needl es (NAVSEA DWG 6872811-22 or equal ) As required
Qure adapters (NAVSEA DW5 6872811- 27 or equal) As required
Qinp tool (NAVSEA DW5 6872811-1 or equal) 1
Die for crinp tool (NAVSEA DWW 6872811-2 or equal)
Heat gun (Raychem 500B or equal) 1
CQuring oven (NAVSEA DW5 6872811-13 or equal) 1
Hol der bl ock As required
O eaver (NAVSEA DW5 6872811-7 or equal) 1
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TABLE 5B1-1. Equipnent and nmaterials — continued.
Description Quantity

d ass polishing plate (NAVSEA DW5 6872811-3 or equal) 1
Pol i shing paper (5 um al um num oxi de, foam backed) (NAVSEA DW5 As required
6872811- 20 or equal)
Pol i shing tool (NAVSEA DW5 6872811-4, NAVSEA DW5 6872811- 30 or 1
equal )
Pol i shing paper (1 um al um num oxi de, nylar backed) (NAVSEA DWG As required
6872811-19 or equal)
VWater bottle (seal able type) 1
Ooti cal mcroscope 400X ( NAVSEA DW5 6872811-25 or equal) 1
Protective caps (plastic) As required
Boot ring tool (NAVSEA DWG 6872811-32 or equal) 1
Pol i shing paper (0.1 umdiarmond, nylar backed) (NAVSEA DW5 As required
6872811-31 or equal)
Resilient pad (70 to 90 duroreter) ( NAVSEA DW5 6872811- 32 or 1
equal )
Pol i shing paper (ultrafine, nylar backed) (JDS Optics HF5D or As required
equal )

CAUTI O\ Throughout the termnation process, cleanliness is critical to
obtaining a high optical quality connector. Make sure that your hands
and the work area are as clean as possible to mninize the ingress of
dirt into the connector parts.

NOTE: Verify that the epoxy shelf life has not expired. Do not use epoxy
with an expiration date that has passed. FEpoxy shelf life can be
extended if the epoxy is refrigerated. Contact the epoxy vendor or
the Naval Surface VWarfare Center (see 1.1.1) for additiona
i nfornati on.

PROCEDURE

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Safety gl asses shall be worn at all times when handling bare fibers or
di spensi ng epoxy.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your
hands after handling bare fiber

C. Avoi d skin contact with epoxies.
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d. Wien visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED.
3.2 Procedure.

3.2.1 Cable and fiber preparation.

NOTE:

NOTE:

NOTE:

Step 1 -

Step 2 -

If the cable jacket has not been renoved, refer to Method 2A1l and
Met hod 2B1 of Part 2 of this standard practice.

Keep the GFCCs and connector parts free fromoil, dirt and grease
throughout the installation procedure. |f cleaning is necessary, use
a wi pe danpened with al cohol and blow the part dry with air.

This procedure utilizes heat shrink tubing (with identification
nmarkings) for the identification of individual GFCCs. QO her pernanent
met hods of identification may be used with authorized approval .

Measure the CGFCCs to the required length (refer to the equi pment
drawi ngs or to Method 2Cl of Part 2 of this standard practice). Then
add sufficient slack to allow for at least two retermnations [40 mm
(1.6 in) of slack should be sufficient for one retermnation].

Slip the heat shrink tubing (with the fiber identification), the

connector boot ring (FSI connectors only), the connector boot, and the
crinp sleeve over the GFCC (see figure 5Bl-1).

/ Fi ber
identification

Crinp
sl eeve Connector boot

FIQURE 5B1-1. Installing the identification sl eeve and connector boot —

Step 3a -

(typical).

For Lucent Technol ogi es connectors only: renmove the OFCC j acket back
30 M (1.20 in) fromthe end of the fiber using the G-CC stripper and
trimthe CGFCC kevlar with the kevlar shears so that approxinately 6 nm
(0.25 in) extends past the GFCC j acket (see figure 5Bl-2).
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Buffer

OFCC jacket Kevl ar

Fi ber

/
o]

13 mm

Figure not to scale

FI QURE 5B1-2. Prepared OGFCC di nensi ons for Lucent connectors.

NOTE: 13 fm= 0.51 in.

NOTE: The tol erance on dinensions is +/- 1 nm(+/- 0.04 in).

NOTE: An exposed fiber length |l ess than 17 mm (0. 67 in) may be used.

Step 3b - For Fiber Systens International connectors only: rermove the GFCC

jacket back 34 mm(1.34 in) fromthe end of the fiber using the CGFCC
stripper and trimthe OFCC kevl ar with the kevl ar shears so that

approximately 6 mm (0.25 in) extends past the CO-CC j acket (see figure
5B1- 3) .

NOTE: The opti mumway to renove the OFCC jackets is to ring cut the jacket

with the GFCC stripper and pull the jacket off by hand. Pushing off
the OFCC jacket with a tightly held GFCC stripper can |lead to fiber

br eakage.
Kevl Buffer
OFCC jacket eviar
Fi ber
17 mm
6 mMm
17 mm

Figure not to scale

FI GQURE 5B1-3. Prepared GFCC di nensions for Fiber Systens |nternational
connect ors.
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NOTE:
NOTE:
NOTE:
Step 4 -

Step 5 -

M L- STD- 2042- 5B( SH)
17 nm= 0.67 in.
The tol erance on dinensions is +/- 1 nm(+/- 0.04 in).
An exposed fiber length | ess than 17 nm (0. 67 in) may be used.

WARNING Wear safety gl asses when renoving the fiber buffer and
coating to avoid possible eye injury.

Mark the fiber buffer to the di nension shown in figure 5B1-2 or figure
5B1-3 and renove the fiber buffer and coating back to the nark using
the buffer stripper. Rermove the buffer and coating in small sections
(approxinately 6 mMm (0.25 in) at atinme.) (NOTE Normally, the
buffer and coating are tightly adhered to one another and come of f of
the fiber at the sane tine.)

CAUTION  The uncoated fiber is inits nost vul nerable state. Take
extreme care not to damage the fiber.

Renove any residual coating material fromthe bare fiber with a w pe
danpened with al cohol. Wpe once fromthe end of the buffer towards
the end of the fiber. (NOTE Do not repeatedly w pe the bare fiber
as this will weaken the fiber.)

3.2.2 Installation of the connector onto the fiber.

NOTE:

Step 1 -

Step 2 -

The curing oven may be turned on at this tine to allow proper warm up
(approxi mately 20 minutes) before the connector is placed into it.

I nspect the connector and verify that the ferrule hole is free and
clean of dirt. This can be acconplished by holding the front of the
connector up to a light and verifying that the light is visible from
the rear of the connector. |If |ight cannot be seen through the
connector, push music wire through the ferrule hole to clear it. Then
blow dry air through the hole to renove any debris.

Renove the divider froma 2-part epoxy package and mx the two parts
together until the epoxy is a smooth uniformcolor (see figure 5B1-4).

The epoxy can be mxed by either repeatedly rolling or gently sliding
t he divi der over the package.

Di vider used to
m X epoxy

FI QURE 5B1-4. MXxing the epoxy.

5B1-5 Met hod 5B1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.



NOTE:

Step 3 -

Step 4 -

Step 5 -

Step 6 -

NOTE:

Step 7 -

Step 8 -

M L- STD- 2042- 5B( SH)

A ternatively, the epoxy may be nm xed by massagi ng the epoxy package
by hand.

CAUTIAON Do not introduce |arge air bubbles into the epoxy during the
m xi ng process. Large air bubbles in the epoxy can | ead to connector
failure during tenperature extrermes.

Install the syringe tip on the syringe, remove the plunger, and
squeeze the epoxy into the syringe. Replace the plunger

WARNI NG Wear safety gl asses whil e dispensing the epoxy to avoid
possi bl e eye injury.

Renove air pockets in the syringe by holding the tip of the syringe
upward and di spensi ng epoxy onto a wipe until it runs free and cl ear

Slide the connector, rear first, onto the syringe tip (see figure 5B1-
5). Keeping the syringe vertical, depress the plunger and slowy

i nj ect epoxy into the connector until it escapes out of the ferrule,
formng a very small bead. (NOTE Do not overfill. Be extrenely
careful not to get epoxy on the connector spring or other connector
novi ng parts.)

Syringe | oaded
wi th epoxy

e ] Connector

FIQJURE 5B1-5. Injecting epoxy into the connector.

Wthdraw the syringe fromthe connector. Maintain sone pressure on
the plunger as the syringe is withdrawn so that the connector is
conpl etely filled with epoxy. Using a w pe danpened with al cohol

w pe away any epoxy on the outer diameter of the ferrul e without

di sturbi ng the epoxy bead.

A ternatively, the connector nay be conpletely filled by maintaining a
l'ight pressure on the syringe plunger and all owi ng the epoxy to push
the connector off of the syringe tip

Apply a very thin coating of epoxy to the kevlar strands and the
buf fer.

Apply a very thin band of epoxy to approximately 3 mm (0.12 in) of the
connector barrel (see figure 5Bl-6).
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NOTE:

Step 9 -

M L- STD- 2042- 5B( SH)

Connect or
barr el

Syringe

FI GQURE 5B1-6. Applying epoxy to the connector barrel.

At this point, the connector nmay be inserted into the cure adapter.
Refer to Step 10 for insertion of the connector into the cure adapter.

Feat her the kevlar evenly around the fiber and insert the fiber into
the rear of the connector (see figure 5B1-7). Gently work the fiber
through the connector until the buffer seats against the rear of the
ferrule. (The connector should be rotated around the fiber as the
fiber is inserted.) The CFCC jacket should come up to the rear of the
connect or barrel and the kevlar should surround the rear of the
connector barrel. Do not allow kevlar to enter the rear of the
connector. nce inserted, do not allowthe fiber to slip back.

OFCC j acket

Kevl ar

FIQURE 5B1-7. |Inserting the fiber into the connector.

Step 10 -I1f the cure adapter was not previously installed onto the connector,

NOTE:

carefully place the cure adapter over the fiber and mate it to the
connector so that the connector barrel is at maxi numextension from
the rear of the connector (place the cure adapter nub at end of the
connector ranp, just before the nornal mated position). Slide the
crinp sleeve over the CG-CC jacket and kevlar onto the connector barrel
(see figure 5B1-8).

The fiber must not protrude beyond the end of the cure adapter. If it
does, trimthe fiber end so it does not.
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Cur e adapter
OFCC j acket

\' (

Sl eeve

Connect or

FIQURE 5B1-8. dliding the crinp sleeve over the connector barrel

Step 11 -Place the crinping tool over the crinp sleeve and crinp it against the
connector barrel. Rotate the connector 90° and crinp it again (see
figure 5B1-9).

Connect or
body

Cur e
adapt er

\

FIAQURE 5B1-9. Qinping the connector

NOTE: The cure adapter may be renoved fromthe connector to performsteps 12
and 13.

Step 12 - Verify that there is a snall anount of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snal
bead of epoxy on the ferrule tip, carefully add a small anount of
epoxy around the fiber. (NOTE There should only be a snall anount
of epoxy around the fiber to support it later during the polishing
process. |If too nuch epoxy is around the fiber during the curing
process it may cause the fiber to crack.)

Step 13 - UWsing a w pe danpened with al cohol, carefully wi pe away any epoxy on
the fiber that is more than 2 mMm (0.1 in) fromthe ferrul e surface.
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NOTE:

M L- STD- 2042- 5B( SH)

If the cure adapter was renoved to performsteps 12 and 13, it should
be re-mated to the connector at this tine.

Step 14 - For Lucent connectors only: Apply a drop of epoxy onto the rubber boot

threads, slip the boot over the crinped sleeve and screwit onto the
connect or body.

Step 15 - For Fiber Systens International connectors only: Sip the boot over

the crinped sleeve onto the connector body until it snaps into the
groove (at the rear of the connector body). Using the boot ring tool
slide the boot ring up the boot until it snaps into the sane groove on

the connector body. (NOTE: The boot ring can al so be pushed up the
boot by hand.)

Step 16 - CAUTION. Do not overheat the GFCC.  Prol onged exposure of the GFCC to

3.2.3

t enper at ures above 160°C (320°F) may danmage the CFCC j acket.
Di scontinue heating of the tubing and allow the jacket to cool before
reheating if the jacket shows any signs of bubbling.

Slide the fiber identification tubing up the G-CC to near the
connector boot and shrink it over the GFCC using a heat gun.

Quring the epoxy.

Step 1 - Turn on the curing oven so that it attains the proper tenperature

NOTE

bef ore the connector is placed within it (approximately 20 m nutes).

The oven may be turned on early in the connector assenbly process so
that it is already at the proper tenperature.

Step 2 - Place the cure adapter with the connector in the curing oven, and

NOTE

position the CGFCC vertically over the oven. Qure the epoxy for a

m ni nrum of 10 minutes (naxi numof 30 mnutes) at 120°C (248°F). (NOTE
When the GFCC i s positioned above the connector, make sure that no
bends are placed in the OFCC. The CO-CC shoul d enter the connector
parallel to the connector axis.)

Alternate cure schedul es may be used with approval of the Naval
Surface Warfare Center (see 1.1.1).

Step 3 - Turn the curing oven off, renobve the connector and cure adapter from

3.2.4
3.2.4

end pol i sh.

Pr ocedur es

the curing oven, and pl ace themon a cure adapter hol der bl ock or non-
flammabl e surface. Allow the cure adapter and connector to cool for
approxi mately 4 m nutes.

Polishing the fiber ends.

.1 Flat end polish. This procedure will produce a connector with a flat

This procedure is applicable only for nultimde applications.
for hand polishing are contained herein. Machi ne polishing nay be used

as an alternate method, provided the followi ng requirements are satisfied:

a.

The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, and 0.1 umdi anond nyl ar backed, as used
in hand polishing. (NOTE Aternate polishing naterials may be used if
aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)
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b. The nachi ne polished connector shall undergo the sane quality check used
for the manual |y polished connector as described herein

NOTE

Step 1 -

Step 2 -

NOTE:

Step 3 -

The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

WARNING Wear safety gl asses when scoring the fiber to avoid possible
eye injury.

Renove the connector fromthe cure adapter and score the fiber close
tothe ferrule tip at the epoxy interface using one short |ight stroke
with the cleaving tool (see figure 5B1-10). (NOTE Do not break the
fiber with the cleaving tool.) Pull off the fiber with a gentle,
straight pull. Deposit the waste fiber in a trash container.

Cl eavi ng t oo

Epoxy bead

FI QURE 5B1-10. Scoring the fiber.

O ean the glass polishing plate, the backs of the polishing papers,
and the surface of the polishing tool using a w pe danmpened with
alcohol. Blowall of the surfaces dry with air

Before inserting the connector into the polishing tool, the connector
may be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the ferrule
tip. (Thisis referred to as air polishing the connector.)

Insert the connector into the polishing tool (see figure 5B1-11).
(NOTE Difficulty in inserting the connector ferrule into the
pol i shing tool may indicate epoxy on outside of the ferrule that nust
be renoved before proceeding.)
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Step 4 -

NOTE

M L- STD- 2042- 5B( SH)

Connect or
assenbl y

Pol i shi ng
t ool

FIGQURE 5B1-11. Inserting the connector into the polishing tool

Pl ace the 5 umpolishing paper on the glass plate and start polishing
the connector with very light pressure (the weight of the tool) using
a figure-8 notion (see figure 5B1-12). Do not overpolish the
connector. (NOTE The first polish is conplete when all of the epoxy
is alnmost gone fromthe tip of the ferrule.) Since the polishing tine
varies with the amount of epoxy present on the tip of the ferrule,
inspect the ferrule tip frequently. Wenever the polishing tool is
lifted, renove the grit fromthe tool and the ferrule using a wi pe
danpened with alcohol or with air. Wen polishing is conplete, clean
the ferrule and the polishing tool using a w pe danpened with al coho
and blow themdry with air. Performa rough inspection of the ferrule
end using the eye | oop.

For some ferrule designs all of the epoxy cannot be renoved during the

first polish and a slight epoxy haze will naturally remain on the
ferrul e endf ace.
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Pol i shi ng
t ool

Pol i shi ng
paper

\N
N\ L
\n__..f

7 Gl ass pl ate

Pol i shi ng notion

FI GQURE 5B1-12. Polishing the connector.

Step 5 - Replace the 5 umpaper with the 1 umpaper. Polish the connector with
very light pressure using a figure-8 notion for approxinately 10 to 20
conpl ete noti ons.

NOTE: The 1 umpolish is conplete when all of the epoxy is gone fromthe tip
of the termnus.

NOTE: The 1 umpolish may al so be performed using wet paper.

Step 6 - Replace the 1 umpaper with the 0.1 umpaper. Wt the paper and
polish the connector with very light pressure using a figure-8 notion
for approximately 10 to 20 conpl ete notions.

NOTE: The final polish may al so be performed using dry paper

Step 7 - Renove the connector fromthe polishing tool, and clean it using a
w pe danpened with alcohol and blowit dry with air

3.2.4.2 Doned end polish.

NOTE: For ST connectors, this procedure only works for connector ferrules
that have been pre-radi used by the connector manufacturer. Somre
mul tinmode optical fiber connectors may not have pre-radiused ferrul es.
When i npl ementing this procedure on multinmode optical fiber
connectors, verify with the connector manufacturer that the connectors
have pre-radi used ferrules.

3.2.4.2.1 Standard procedure. This procedure wll produce a connector with a
doned end polish. This procedure is recommended for high quality nultinode
applications and single mode applications with a mnimumreturn [ oss requirement of
30 db. Procedures for hand polishing are contai ned herein. Machine polishing may
be used as an alternate nethod, provided the follow ng requirements are satisfied:

a. The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
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um al um num oxi de nyl ar backed, and 0.1 umdi anond nyl ar backed, as used
in hand polishing. (NOTE Aternate polishing naterials may be used if
aut hori zed approval is obtained and the polishing nachine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The machi ne pol i shed connector shall undergo the sane quality check used
for the manual |y polished connector as described herein

NOTE:

Step 1 -

Step 2 -

NOTE

Step 3 -

The procedures contained herein shoul d produce an optical terninus
with a physical contact (PQ polish.

WARNI NG  Wear safety gl asses when scoring the fiber to avoid possible
eye injury.

Renove the connector fromthe cure adapter and score the fiber close
tothe ferrule tip at the epoxy interface using one short light stroke
with cleaving tool (see figure 5B1-13). (NOTE: Do not break the fiber
with the cleaving tool.) Pull off the fiber with a gentle, straight
pull. Deposit the waste fiber in a trash container

Cl eavi ng tool

Fi ber \\\\\\\‘\

Epoxy bead

FI QURE 5B1-13. Scoring the fiber.

O ean the glass polishing plate, the resilient pad, the backs of the
pol i shing papers, and the surface of the polishing tool using a w pe
danpened with alcohol. Bl owall of the surfaces dry with air

Before inserting the connector into the polishing tool, the connector
nmay be held vertically and the end of the fiber polished off by
lightly running the 5 um polishing paper over the top of the ferrule
tip. (Thisis referred to as air polishing the connector.)

Insert the connector into the polishing tool (see figure 5B1-14).
(NOTE Difficulty in inserting the connector ferrule into the
pol i shing tool may indicate epoxy on outside of the ferrule, which
nust be renoved before proceeding.)
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Connect or
assembly Pol i shi ng
t ool

=<

FI QURE 5B1-14. |Inserting the connector into the polishing tool

Step 4 - Place the 5 um polishing paper on the glass plate and start polishing
the connector wth very light pressure (the weight of the tool) using
a figure-8 notion (see figure 5B1-15). Do not overpolish the
connector. (NOTE: The first polish is conplete when all of the epoxy
is alnmost gone fromthe tip of the ferrule.) Since the polishing time
varies with the amount of epoxy present on the tip of the ferrule,
inspect the ferrule tip frequently. Wenever the polishing tool is
lifted, renove the grit fromthe tool and the ferrule using a wipe
danpened with alcohol or with air. Wen polishing is conplete, clean
the ferrule and the polishing tool using a w pe danpened with al coho
and blow themdry with air. Performa rough inspection of the ferrule
end using the eye | oop.

Step 5 - Place the resilient pad on the glass plate. Place the 1 um paper on
the resilient pad. Wt the paper and polish the connector with no
pressure using a figure-8 notion for approxi mately 10 conpl ete

noti ons.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

NOTE: The 1 umpolish is conplete when all of the epoxy is gone fromthe tip

of the termnus.
NOTE: The 1 umpolish may al so be performed using dry paper.

Step 6 - Replace the 1 umpaper with the 0.1 umpaper. Wt the paper and
pol i sh the connector with no pressure using a figure-8 notion for
approxi mately 20 to 30 conpl ete noti ons.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Step 7 - Renove the connector fromthe polishing tool, and clean it using a
w pe danpened with al cohol and blowit dry with air

3.2.4.2.2 Enhanced procedure. This procedure wll produce a connector with a
doned end polish. This procedure is typically used for single node applications
with a minimumreturn [ oss requirement of 40 dB, or when specified in the contract.

Procedures for hand polishing are contained herein. Machi ne polishing nay be used
as an alternate method, provided the follow ng requirements are satisfied:
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a. The manufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 5 um al um num oxi de foam backed, 1
um al um num oxi de nyl ar backed, 0.1 umdianond nyl ar backed, and ultrafine
nyl ar backed as used in hand polishing. (NOTE A ternate polishing
materials may be used if authorized approval is obtained and the polishing
nachi ne incl udes the appropriate stops to prevent changes to the ferrule
[ ength.)

b. The machi ne pol i shed connector shall undergo the sane quality check used
for the manual |y polished connector as described herein

NOTE: The procedures contai ned herein shoul d produce an optical terninus
with a physical contact (PQ polish.

Step 1 - Performsteps 1 through 7 of the standard polish procedure.

Step 2 - Replace the 0.1 umpaper with the ultrafine paper. Wt the paper and
polish the termnus wth |ight pressure using a figure-8 notion for 10
to 30 conpl ete notions.

NOTE: The gl ossy side of the ultrafine paper should be placed facing the
resilient pad.

NOTE: The polish tool shoul d hydropl ane above the paper surface during this
pol i sh.

Step 3 - Renove the connector fromthe polishing tool, clean it using a w pe

danpened with al cohol and blowit dry with air

3.2.5 Qality check.

Step

NOTE:

1 - Exanmine the connector with the optical mcroscope to ensure that the
optical surface is snooth and free of scratches, pits, chips, and
fractures (see figure 5B1-15). |If any defects are present, repeat the
polish with the 0.1 um paper (and the ultrafine paper for enhanced
pol i sh connectors) or retermnate the fiber. (NOTE Do not polish the
connector nore than necessary to pass the quality check.) A high
intensity back light may be used to illuninate the fiber during the
qual ity check.

Accept abl e Unaccept abl e
N "||||||i;///|‘|||llii’ ‘illllll) \\\iillllll"
Cl addi ng
No deep Chi p out of Deep scratches Pits in Fract ured
scrat ches or fiber end i n cl addi ng fiber end fiber

chips in fiber

FI QURE 5B1-15. Quality check.

Dependi ng on the optical nicroscope used, viewi ng quality may be
different.
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NOTE: A smal | nunber of very light scratches (e.g. scratches that can barely
be seen) is mninmally acceptable.

Step 2 - If the connector is not to be inmmediately mated i nto an adapter,

install a plastic protective cap over the connector ferrule.
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METHCD 5C1
MECHAN CAL SPLI CE FERRULE | NSTALLATI ON
1. SCCPE

1.1 Scope. This nethod describes a procedure for installing a ML-S 24623/ 4
mechani cal splice ferrule onto an G-CC.

NOTE: The M L-PRF-24623/4 splice is a coomerci al based fiber splice commonly
called a rotary nmechanical splice. However, all commercial rotary
mechani cal splices are not conpatible with the ML-S 24623/ 4 spli ce.
ly commercial rotary mechanical splices with ferrule dianeters
bet ween 2.4996 mm and 2. 5006 mm (AT&T letter code "M) are conpatibl e
with the ML-S 24623/ 4 splice.

NOTE: The M L-PRF-24623/4 splice is no longer in production.
2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equiprent and materials in table 5CL-1 shall be used to performthis
pr ocedur e:

TABLE 5C1-1. Equipnent and materials.
Description Quantity
Wpes (NAVSEA DW5 6872812- 18 or equal ) As required
Al cohol bottle with al cohol /2-propanol (seal abl e type) 1
Canned air or conpressed air As required
CFCC strip tool (NAVSEA DW5 6872812-10 or equal) 1
Kevl ar shears (NAVSEA DW5 6872812-16 or equal) 1
WV absor bi ng safety gl asses 1
Buffer strip tool (NAVSEA DWG 6872812-9 or equal) 1
W cure adhesi ve (M L- PRF- 24793) As required
Di spensi ng needl es (NAVSEA DWG 6872812- 22 or equal) As required
W bl ocki ng shield As required
W curing | anp and base (NAVSEA DWW 6872812-13 or equal) 1
O eaver (NAVSEA DW5 6872812-7 or equal) 1
Uility knife 1
d ass polishing plate (NAVSEA DW5 6872812-3 or equal) 1
5C1-1 METHOD 5C1
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3.

TABLE 5C1-1. Equipnent and nmaterials - continued.
Descri pti on Quantity

Pol i shing paper, 8 um al um num oxi de, paper backed (NAVSEA DWG As required
6872812-19 or equal)
Pol i shing paper, 0.3 um al um num oxi de, paper backed (NAVSEA As required
DW5 6872812- 20 or equal)
Pol i shing tool (NAVSEA DW5 6872812-4 or equal) 1
Water bottle (seal able type) 1
7x _eye | oupe 1
Protective caps (plastic) As required

CAUTI O\ Throughout the termnation process, cleanliness is critical to

obtaining a high optical quality splice. Mke sure that your hands

and the work area are as clean as possible to mninize t
dirt into the splice.

he ingress of

NOTE: Verify that the adhesive and i ndex matching naterial shelf life has
not expired. Do not use adhesive or index matching material with an

expiration date that has passed.

PROCEDURE.

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Saf ety gl asses shall be worn at all times when handling bare fibers or
di spensi ng adhesi ve.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your
hands after handling bare fiber.

C. Avoi d skin contact wth adhesives.

d. When visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

e. Utraviolet (W) safety glasses shall be worn when using the W curing
| anp.

3.2 Procedure.

3.2.1 Cable and fiber preparation.

NOTE: If the cable jacket has not been renoved, refer to Method 2A1 and
Met hod 2B1 of Part 2 of this standard practice.
NOTE: Keep the OFCCs and splice parts free fromoil, dirt and grease
t hroughout the installation procedure. |f cleaning is necessary, use

a wi pe danpened with al cohol and blow the part dry with air.
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NOTE:

Step 1 -

Step 2 -

Step 3 -

NOTE:

Step 4 -

Step 5 -

NOTE:
Step 6 -

M L- STD- 2042- 5B( SH)

This procedure utilizes heat shrink tubing (with identification
markings) for the identification of individual OFCCs. her pernanent
net hods of identification may be used with authorized approval .

Measure the COFCCs to the required length (refer to the equi pnent
drawi ngs or to Method 2ClL of Part 2 of this standard practice). Then
add sufficient slack to allowfor at least two retermnations [40 nm
(1.60 in) of slack should be sufficient for one retermnation].

Slip the heat shrink tubing with the fiber identification over the
CFCC

Measure the di stance fromthe expected splice position in the splice
tray to the last GFCC tie down | ocation, subtract approximtely 60 mm
(2.4 in) and mark the GFCC jacket. Using the OFCC stripper, renove
the OFCC j acket back to the nark.

The opti mumway to renove the OFCC jackets is to ring cut the jacket
with the GFCC stripper and pull the jacket off by hand. Pushing off
the OFCC jacket with a tightly held GFCC stripper can |lead to fiber
br eakage.

Separate the kevlar strands fromthe buffered fiber and, using the
kevl ar shears, trimthe strands back to the CFCC j acket edge.

WARNI NG Wear safety gl asses when renoving the fiber buffer and
coating to avoid possible eye injury.

Mark the fiber buffer 30 nm (1.20 in) back fromthe end of the fiber,
and rerove the fiber buffer and coating back to the mark using the
buffer stripper. Renmove the buffer and coating in small sections
(approximately 6 m (0.25 in) at atime.) (NOTE Normally, the
buffer and coating are tightly adhered to one another and conme of f of
the fiber at the sane time.)

An exposed fiber length | ess than 30 mnmm (1.20 in) may be used.

CAUTION  The uncoated fiber is inits nost vul nerable state. Take
extreme care not to damage the fiber.

Renove any residual coating material fromthe bare fiber with a w pe
danpened with alcohol. Wpe only once fromthe end of the buffer
towards the end of the fiber. (NOTE Do not repeatedly w pe the bare
fiber as this will weaken the fiber.)

3.2.2 Installation of the ferrules onto the fibers.

Step 1 -

NOTE:

Step 2 -

Separate the ferrules by grasping both sides of an assenbled ferrule
pair with the thunb and index fingers. S multaneously pull and
slightly bend the ferrules until they separate. (NOTE Do not twi st
the ferrules during separation.)

If the ferrules are already separated and matching ferrule sets are
not obvious, inspect the ferrules to verify that all of the ferrules
are ML-PRF-24623/4 ferrules. Unnatched ferrules can be mated with no
reduction in optical performance only if the ferrules are M L-PRF-
24623/ 4.

Install the syringe tip on the W adhesive syringe.
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Step 3 - CQover the entire ferrule assenbly with a W blocking shield if the

splicing procedure will be performed in direct or bright sunlight or
under bright fluorescent |amps (NOTE Normal ship lighting is not
bri ght enough to cause the W adhesive to cure prenaturely.)

Step 4 - WARNING Wear safety gl asses when di spensing epoxy to avoid possible

Step 5 -

Step 6 -

eye injury.

Insert the tip of the syringe into rear of the splice ferrule unti

the syringe tip bottons out. S owy inject adhesive into the ferrule
until a very snmall bead appears on the ferrule tip (see figure 5ClL-1).
(NOTE: Be extrenely careful not to get adhesive on the splice spring
or other splice noving parts.)

Bead of ______ g
adhesi ve

Ferrul e assenbly

AN

Syringe filled
wi t h adhesi ve

FIGQURE 5Cl1-1. |Injecting adhesive into the ferrule.

Wthdraw the syringe fromthe splice. Mintain some pressure on the
pl unger as the syringe is withdrawn so that the splice is conpletely
filled with adhesive. Using a w pe danpened w th al cohol, wi pe away
any adhesive on the outer diameter of the ferrule w thout disturbing
the ferrule end. Place the syringe under a W bl ocking shield or

W pe.

Carefully insert the stripped fiber into the ferrule until the buffer

bottons out (see figure 5C1-2). nce inserted, do not allow the fiber
to slip back.
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Buf fered
fiber
Stripped fiber
Adhesive Ferrule
assenbl y

FIGQUJRE 5C1-2. Inserting the fiber into the ferrule.

Step 7 - Verify that there is a snall anount of adhesive around the fiber where

Step 8 -

it protrudes fromthe ferrule. If it is found that there is no snall
bead of adhesive on the ferrule tip, carefully add a snall anount of
adhesi ve around the fiber. (NOTE There should only be a smal
anmount of adhesive around the fiber to support it later during the
pol i shing process.)

Wsi ng a wi pe danpened with al cohol, carefully wi pe away any adhesive
on the fiber that is nmore than 2 nm (0.1 in) fromthe ferrul e surface.

3.2.3 Quring the adhesive.

Step 1 -
Step 2 -

Renove the W bl ocking shield, if it was used

Pl ace the prepared ferrule on the curing | amp base. Position the W
curing lanp over the ferrule (see figure 5C1-3). Do not allow the
ferrule to slide forward off of the fiber buffer. (NOTE |If
possi bl e, tape the G-CCs and the buffered fiber to any avail abl e
surface during the curing period to avoid accidentally pulling the
fibers out of the ferrules or the ferrules out fromunder the curing

| anp.)
Curing | am

?@©©©©

Curing | anmp base

FI GQURE 5Cl1-3. Positioning the curing | anp.
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Step 3 - WARNING VWear UV safety gl asses when using the curing lanmp to avoid
possi bl e eye injury.

Turn on the curing lanp and cure the ferrules for a mninmumof 2
m nutes (nmaxi mum of 7 m nutes).

Step 4 - Turn off the curing lanp and lift it off the curing | anp base. Renove
the cured ferrules fromcuring | anp base.

3.2.4 Polishing the fiber ends. Procedures for hand polishing are contai ned
herein. Machine polishing may be used as an alternate method, provided the
following requirements are satisfied:

a. The nmanufacturer's instructions will be rigidly adhered to, except that
the polishing papers or disks shall be 8 um paper backed and 0.3 um paper
backed, as used in hand polishing. (NOTE Aternate polishing naterials
may be used if authorized approval is obtained fromthe contracting
activity.)

b. The nachi ne polished ferrule shall undergo the sanme quality check used for
the manual |y polished ferrul e as described herein

Step 1 - WARNING VWear safety gl asses when scoring the fiber to avoid possible
eye injury.

Score the fiber close to the ferrule tip at the epoxy interface using
one short light stroke with cleaving tool (see figure 5Cl-4). (NOTE
Do not break the fiber with the cleaving tool.) Pull off the fiber
with a gentle, straight pull. Deposit the waste fiber in a trash

cont ai ner.

N

Pull in this
direction

Cl eavi ng t ool

Stripped Ferrul e assenbly

fiber

Buf fer ed
Fi ber

FI QJRE 5C1-4. Scoring the fiber.

Step 2 - Renove any adhesive on the cylindrical surface of the ferrule using a
utility knife. Mve the knife fromthe back to the front of the
ferrule using a light force and a shal | ow worki ng angl e (see figure
5C1-5). (NOTE: Be careful not to scratch the ferrule end.)
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Step 3 -

Step 4 -
Step 5 -

M L- STD- 2042- 5B( SH)

Uility knife

/ End of ferrule

assenbl y

Buf f er ed
fiber

FI QURE 5Cl1-5. Renoving the excess adhesive

O ean the glass polishing plate, the backs of the polishing papers,
and the surface of the polishing tool using a w pe danmpened with
alcohol. Blowall of the surfaces dry with air

Insert the ferrule into the polishing tool

Pl ace the 8 umpolishing paper on the glass plate. Wt the paper and
start polishing the ferrule with very light pressure (the wei ght of
the tool) using a figure-8 notion (see figure 5C1-6). Pol i sh t he
ferrule until the adhesive is gone and the ferrule surface is
unnmarked. Since the polishing tine varies with the anmount of adhesive
present on the tip of the ferrule and the ferrule end condition
inspect the ferrule tip frequently using the eye | oupe. Wienever the
polishing tool is lifted, remove the grit fromthe tool and the
ferrule with a wi pe danpened with al cohol and blow dry with air.
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Pol i shing pl ate

Ferrul e assenbly

Pol i shing tool

Polish in a
figure-8 notion

FI GQURE 5C1-6. Polishing the ferrule.

Step 6 - Replace the 8 umpaper with the 0.3 umpaper. Wt the paper and
polish the connector with very light pressure using a figure-8 notion
for 5to 10 conpl ete notions.

NOTE: Do not over polish; 10 figure-8's shoul d be adequat e.

Step 7 - Renove the ferrule fromthe tool and clean both with a w pe danpened
with al cohol and blow dry with air.

3.2.5 Qality check.

Step 1 - Examine the ferrule with the eye | oupe to ensure that the optical
surface is snooth and free of scratches, pits, chips, and fractures
(see figure 5C1-7). |If any defects are present, repeat steps 3, 4, 6
and 7 or retermnate the fiber. (NOTE Overpolishing the fiber will
i ncrease the optical loss of the splice. Do not polish the ferrule
nore than necessary to pass the quality check.)
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Accept abl e Unaccept abl e

Ferrule end face

Optical fiber
No vi si bl e scratches Vi sible scratches or pits

FIQURE 5C1-7. Quality check.

Step 2 - If the splice is not to be immediately nated in an alignnent clip,
install a plastic protective cap over the splice ferrule.

5C1-9 VETHOD 5C1

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS
1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision letter should be given.
2. The submitter of this form must complete blocks 4, 5, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.
NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of requirements on current

contracts. Comments submitted on this form do not constitute or imply authorization to waive any portion of the referenced document(s) or to
amend contractual requirements.

| RECOMMEND A CHANGE: | 1 DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMDD)
MIL-STD-2042-5

3. DOCUMENT TITLE FIBER OPTIC CABLE TOPOLOGY INSTALLATION STANDARD METHODS FOR NAVAL SHIPS
(CONNECTORS AND INTERCONNECTIONS)

4. NATURE OF CHANGE (ldentify paragraph number and include proposed rewrite, if possible. Attach extra sheets as needed.)

5. REASON FOR RECOMMENDATION

6. SUBMITTER

a. NAME (Last, First, Middle initial) b. ORGANIZATION
c. ADDRESS (Include Zip Code) d. TELEPHONE (Include Area Code) 7. DATE SUBMITTED
(YYMMDD)
(1) Commercial
(2) AUTOVON
(If applicable)
8. PREPARING ACTIVITY
a. NAME b. TELEPHONE (Include Area Code)
Ruth Butler (1) Commercial (2) AUTOVON
(202) 781-3726 326-3726
c. ADDRESS (Include Zip Code) IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Commander, Naval Sea Systems Command Defense Standardization Program Office (DLSC-LM)
ATTN: SEA 05Q 8725 John J. Kingman Road, Suite 2533
1333 Isaac Hull Avenue Southeast, Stop 5160 Fort Belvoir, Virginia 22060-6221
Washington Navy Yard, DC 20376-5160 Telephone (703) 767-6888 DSN 427-6888
DD Form 1426, FEB 1999 (EG) Previous edition is obsolete WHS/DIOR, FEB 1999

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:22Z
Check the source to verify that this is the current version before use.




